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The objective of this Joint Applied Project was to analyze the feasibility for 
production of renewable energy on DoD installations and focus on renewable energy 
initiatives undertaken at Nellis AFB, NV. This project examines the necessary criteria 
and preconditions for consideration of renewable energy production on DoD installations 
and how the Government establishes contracting devices with local power generating 
companies. This project analyzes the Nellis AFB initiative as a model because of its 
commitment in meeting DoD renewable energy goals while saving taxpayer dollars and 
demonstrating the feasibility of producing energy without fossil fuels. Strengths and 
weaknesses of the renewable energy requirements generation and contracting processes 
used by Nellis AFB are captured and analyzed. Additionally, this project provides a 
recommendation of whether or not the analyzed processes used for the Nellis AFB 
initiative can be utilized, in part or in whole, at other Air Force bases.  
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This paper analyzes the feasibility for production of renewable energy on 
Department of Defense (DoD) installations with specific focus on renewable energy 
initiatives undertaken at Nellis Air Force Base (AFB) located near Las Vegas, Nevada. 
Currently, Nellis AFB is on track to be the leading producer of renewable energy within 
the DoD. The main research question is:  What are the necessary criteria and 
preconditions for consideration of renewable energy production on DoD installations and 
how does the Government establish contracts with local power generating companies? 
Specifically, this paper analyzes the Nellis AFB initiative as a model because of its 
commitment in meeting DoD Renewable Energy goals while saving taxpayer dollars and 
demonstrating the feasibility of producing energy without fossil fuels. 
This paper analyzes strengths and weaknesses of the renewable energy 
requirements generation and contracting processes used by Nellis AFB. Additionally, 
recommendations are provided as to whether or not the analyzed processes used for the 
Nellis AFB initiative can be utilized, in part or in whole, at other bases.  
Beginning in July 2006, Nellis AFB teamed with SunPower Corporation to begin 
building the largest solar plant in North America.1 Since this renewable energy project is 
archetype, examination and analysis may show how such an energy project could prove 
to be both economically and environmentally beneficial for potential use at other bases. 
For instance, currently, the Energy Information Administration estimates, in its Annual 
Energy Outlook 2007 through 2030, that the demand for electricity will grow by 39 
percent in the residential sector, by 63 percent in the commercial sector, and by 17 
percent in the industrial sector. Additionally, population growth and disposable income is 
expected to increase demand for products, services, and floor space, with a corresponding 
                                                 
1 SunPower Corporation Case Study. (2007). Nellis Air Force Base Builds Largest Solar Plant in 




increase in demand for electricity for space heating and cooling.2 Therefore, the need for 
renewable energy projects, like SunPower Corporation’s Nellis AFB PV solar project, 
will increase as the demand for energy.    
Chapter II of this paper provides a background of (1) renewable energy, (2) the 
current Presidential Administration’s renewable energy position, (3) the Joint Chief of 
Staff’s military position on renewable energy, (4) Nellis AFB, (5) the Air Force’s Air 
Combat Command (ACC) ACC/A7 Mission Support’s Energy Department, (6) key 
subordinate offices’ (99th Civil Engineering Squadron and 99th Contracting Squadron), 
and (7) the prime contractor SunPower’s involvement in this process.  
Chapter III provides historical data and documentation, including the data to be 
analyzed from Nellis AFB’s renewable energy requirements generation and contracting 
processes. These processes are examined based on state and Federal requirements needed 
for advancing this renewable energy project. Chapter III data specifically presents Air 
Combat Command’s (ACC/A7) interest in solar energy, Nellis AFB Civil Engineering 
role in working on this solar energy project, contracting procedures needed to support the 
solar energy project, and the contractor responsible for building this project. Chapter IV 
is an analysis of the data collected on the Air Force efforts to produce and distribute cost-
effective renewable energy. Chapter V examines the strengths and weaknesses of 
renewable energy projects based on Nellis AFB’s accomplishments, while offering 
conclusions and recommendations for other DoD installations considering complex 
renewable energy projects.  
A. HOW DO THE AUTHORS GO ABOUT THE RESEARCH?   
Understanding renewable energy at Nellis AFB required assistance from 
numerous resources. The first step in the research process was to understand renewable 
energy concepts and definitions and its application to Federal energy mandates. This 
research began with internet searches and then shifted to personal and professional 
contacts that had experience dealing in certain areas of renewable energy, specifically 
                                                 
2 Energy Information Administration. (February 2007). EIA Annual Energy Outlook 2007 with 
projections to 2030. Retrieved October 18, 2007, from the World Wide Web: 
http://www.eia.doe.gov/oiaf/aeo/electricity.html. 
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photovoltaic production. After acquiring data on the photovoltaic power process, a 
correlation was made with Nellis AFB’s Solar Power System. Since this type of power 
system was located on a military installation and labeled the largest solar photovoltaic 
power plant in the United States, it became the main focus area of our research.3 In order 
to understand how the Government implemented this process and determine the 
contracting mechanisms responsible for the development of the solar energy power plant, 
the project team traveled to the Solar Power plant located at Nellis AFB to obtain needed 
data and conduct interviews with the 99th Contracting Squadron, 99th Civil Engineering 
Squadron, representatives from SunPower Corporation, and the ACC-A7. 
                                                 
3 SunPower Corporation Case Study. (2007).   
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II. BACKGROUND 
A. RENEWABLE ENERGY AND LEADERSHIP PERSPECTIVES 
Renewable energy is energy generated from resources that are theoretically 
unlimited, rapidly replenished or naturally renewable such as wind, water, sun, wave and 
refuse, and not from the combustion of fossil fuels.4 According to Andy Karsner, 
Assistant Energy Secretary for Energy Efficiency and Renewable Energy, the nation’s 
energy policy has three important elements:  economic competitiveness, environmental 
concerns, and national security. When considering energy policy, these three elements 
need to be considered.5   
 
 
Figure 1.   Wind Turbines on the side of a Desert Hill. Photo taken on October 16, 
2007 by Shaun Hunt between Tehachapi, CA and Mojave, CA 
“Environmental concerns, reducing pollutants and greenhouse gas emissions are 
especially important priorities. And the potential for efficiency to limit our future 
generation needs could yield both environmental and economic dividends. The recent 
                                                 
4 Wychavon District Council.(2007). Retrieved October 27, 2007, from the World Wide Web: 
http://wychavon.whub.org.uk/home/wdc-planning-gen-jargon. 
5 White House. (2007). Picture retrieved October 27, 2007, from World Wide Web: 
http://www.whitehouse.gov/ask/20070327.html. 
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unprecedented growth in wind and solar technologies allows us to project substantial 
displacement of carbon emissions at utility scale and lower the carbon footprint of the 
build environment which accounts for approximately 40 percent of all emissions. Solar 
and wind energy are both clean and emissions-free sources of power, but so is nuclear 
power. As I’ve said before, there is no silver bullet. No single source of energy is the key 
to reducing our dependence on oil. With electricity demand projected to increase by 
nearly 50 percent over the next 25 years, we need to be both strategic and sensible about 
durable policies that enable market to meet demand,” says Assistant Secretary Karsner.6    
 
 
Figure 2.   Photo of Assistant Energy Secretary Andy Karsner 
http://www.whitehouse.gov/ask/20070327.html  
Chairman of the Joint Chiefs of Staff, Navy Admiral Michael G. Mullen 
identified pressing questions the United States faces as it attempts to counter emerging 
threats while maintaining a position of leadership. For example, “how will global 
industrialization, world population expansion, and migration affect the consumption 
rates, the distribution, and the long-term availability of vital resources such as water and 
energy?” Further, “how will competition for those resources affect global stability, and 
                                                 
6 White House. (2007). Picture retrieved October 27, 2007, from World Wide Web: 
http://www.whitehouse.gov/ask/20070327.html. 
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what role will the military play in managing these risks? How can we do all that is 
required of us and still remain good stewards of our nation’s resources?”7   
 
 
Figure 3.   Photo of Admiral Michael G. Mullen 
The following will provide a background of Air Combat Command, Nellis Air 
Force Base, Nevada, key Nellis AFB organizations to include 99 Civil Engineering 
Squadron and 99 Contracting Squadron, and the contractor SunPower Corporation. 
B. NELLIS AFB AIR FORCE BASE, NEVADA 
Nellis AFB Air Force Base, Nevada is called the “Home of the Fighter Pilot,” and 
for good reason. Nellis AFB is a member of the United States Air Force’s Air Combat 
Command and home of the U.S. Air Force Warfare Center. With five wings and more 
than 150 aircraft, the Warfare Center is responsible for advanced combat training, tactics 
development, and operational testing.8   
                                                 
7 Department of Defense (DoD). (2007). New Chairman lays Out Top Priorities. Retrieved October 27, 
2007, from the World Wide Web: 
http://www.defenselink.mil/home/features/2007/1026_mullens/index.html. 




Figure 4.   Welcome Sign at Nellis Air Force Base Entrance. Photo taken on October 
18, 2007 by Shaun Hunt at entrance to Nellis AFB 
The Warfare Center is the largest and most demanding advanced air combat 
training mission in the world. Nellis AFB provides training for composite strike forces 
which include every type of aircraft in the Air Force inventory. Training is conducted in 
conjunction with air and ground units of the Army, Navy, Marine Corps, and air forces 
from U.S. allied nations. The crews do not come to learn how to fly but instead how to be 
the best combat aviators in the world.9   
1. Air Combat Command  
Air Combat Command is the primary force provider of combat airpower to 
America’s warfighting commands. To support global implementation of national security 
strategy, ACC operates fighter, bomber, reconnaissance, battle-management, and 
electronic-combat aircraft. It also provides command, control, communications, and 
intelligence systems, and conducts global information operations. As a force provider, 
ACC organizes, trains, equips, and maintains combat-ready forces for rapid deployment 
                                                 
9 Nellis AFB. (2007). Retrieved October 27, 2007, from the World Wide Web: 
http://www.nellis.af.mil/main/welcome.asp. 
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and employment while ensuring strategic air defense forces are ready to meet the 
challenges of peacetime air sovereignty and wartime air defense. ACC numbered air 
forces provide the air component to U.S. Central and Southern Commands with 
Headquarters ACC serving as the air component to U.S. Northern and Joint Forces 
Commands. ACC also augments forces to U.S. European, Pacific, and Strategic 
Commands.10   
 
 
Figure 5.   Military Fighter Planes Flying Over Langley Air Force Base.  Air Force 
Link, http://www.af.mil/photos/index.asp?galleryID=40&page=6  
2. 99 Civil Engineering Squadron (CES) 
The 99th CES designs and constructs new facilities and maintains and repairs 
existing facilities and utility systems. It also provides fire protection, crash rescue, 
environmental protection, sanitation services, as well as dormitory, furnishings, and 
                                                 
10 Nellis AFB. (2007). Retrieved October 27, 2007, from the World Wide Web: 
http://www.nellis.af.mil/main/welcome.asp. 
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family housing management. Members of the 99th CES also provide major accident and 
natural disaster response and recovery operations.11   
The squadron’s readiness flight develops and exercises base disaster preparedness 
programs and provides initial and refresher chemical warfare defense training. The 99th 
CES manages the bases and Nevada Test and Training Range’s environmental programs 
and explosive ordinance disposal activities.12  
The heritage, lineage, and honors of the 99th Civil Engineer Squadron began on 
Tuesday, May 29, 1941 when Headquarters, Army Air Force (HQ AAF) constituted a 
Bombing and Gunnery Range Detachment. HQ AAF activated this detachment on 
Tuesday, July 1, 1941.13   
This detachment “set foot on the soil of Wendover Field, Utah” with the 
personnel of the 5th Air Base Group on Tuesday, August 12, 1941 under the command of 
Captain Darold G. Smith. The primary responsibilities of the two officers and ten enlisted 
men consisted of construction, maintenance, and operation of precision bombing ranges 
for bomber aircrews from Geiger Field, Washington; Gowan Field, Idaho; Pendleton 
Field, Oregon; and Salt Lake City Air Force Base, Utah.14   
The detachment, which soon grew to five officers and 101 enlisted men, became 
the 5th Army Air Forces Bombing and Gunnery Squadron on Monday, December 7, 
1942. Throughout 1943 and until their day of disbandment on Saturday, April 1, 1944, 
the Fifth continued range construction and maintenance of Wendover Field, Utah. Thirty-
five years, ten months, and twenty-six days later, Headquarters Tactical Air Command 
called for the reconstitution of the Fifth and its redesignation to the 554th Civil 
                                                 
11 Nellis AFB. (2007). Retrieved October 27, 2007, from the World Wide Web: 
http://www.nellis.af.mil/main/welcome.asp. 
12 Ibid. 
13 “A Brief History of the 99th Civil Engineering Squadron” Snead Jenny, personal e-mail, November 
5, 2007  
14 Ibid. 
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Engineering Operations Squadron (CEOS) and the 554th Civil Engineering Support 
Squadron (CESS) on Tuesday, February 26, 1980.15   
The 554th CESS and 554th CEOS activated at Nellis AFB on March 1, 1980 with 
an operating location at Indian Springs Air Force Auxiliary Field. The activation 
supported the Tactical Fighter Weapons Center effort to enhance the effectiveness of the 
civil engineering operations at Nellis AFB, Indian Springs, and the Nellis AFB Range 
support system in response to an increasingly complex and rapidly expanding mission. 
The 554th CESS and 554th CEOS were inactivated on November 1, 1991 and their 
functions combined that same day into a new unit designated the 558th Civil Engineering 
Squadron (CES). Members of the 558th CES served in Operations Desert Shield and 
Desert Storm during the Persian Gulf Conflict. On October 1, 1995, the 99th Air Base 
Wing was reactivated at Nellis AFB and on that same day, the 558th CES was 
redesignated as the 99th Civil Engineer Squadron.16  
 
                                                 





Figure 6.   Nellis AFB Civil Engineering Squadron Building.  Photo taken October 17, 
2007 by enlisted member of 99 Civil Engineer Squadron.  Left to right:  
Shaun Hunt, Darius “Andre” Phillips, and Curtis Henley 
3. 99 Contracting Squadron (CONS) 
The 99th Contracting Squadron’s vision is to be rapid, agile, responsive, and far-
reaching. The mission is to provide timely, effective, and efficient life-cycle contract 
support to meet the needs of installation commanders, deployed commanders and 
resident, tenant, and supported units and train and equip contingency contracting officers 
for worldwide deployment.17   
The organization is composed of the Infrastructure Flight, Base Operations and 
Support Flight, Specialized Flight, and Plans and Programs Flight. The Infrastructure 
Flight supports construction requirements. The Base Operations and Support Flight  
 
 
                                                 
17 99 CONS Squadron Brief. Salton George, personal e-mail, October 29, 2007. 
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supports other than construction and specialized requirements. The Specialized Flight 
supports requirements normally not found at operational level such as Battlelab, CAOC, 
Predator, F/A 22 operations support, and A-76 efforts.18   
The staffing of the squadron is nine officers, 17 enlisted and 29 civilians for a 
total of 55 personnel. The squadron is authorized 4 officers, 22 enlisted and 34 civilians 
for a total of 60 personnel.19   
The squadron supports a number of units. These units include the USAF Warfare 
Center, the 53rd Wing, the 57th Wing, the 98th Range Wing, the 99th Air Base Wing, the 
432nd Wing, 23 Tenant Units, and the Nevada Test and Training Range.20   
The squadron had detailed FY 2006 business activity. Contract obligations were 
$120 million with 2,000 contract actions. The total small business obligations were $76.7 
million with $38.4 million going to small disadvantaged businesses, $20 million going to 
women-owned businesses, $12.3 million going to HUBZone businesses, and $4.1 million 
going to disabled veteran-owned businesses. Government Purchase Card (GPC) 
purchases amounted $28 million. This was comprised of 652 cardholders with 50,000 
actions. There was more than $480 million of contracts managed and 97.7% competitive 
awards.21    
The squadron regularly deals with a number of pressing issues. These include 
fiscal year-end closeout, Creech AFB build-up, personnel, NSPS, contract oversight, 




                                                 






Squadron notables are Distinguished Service Award, Nevada Veteran-Owned SB 
Champion, Air Force Civilian Award, Exemplary Service Awards, Professional Provider 
of the Year, North America’s largest solar farm, Predator Operations Center, and JUAS 
Center of Excellence.23   
An overall summary about the squadron is that it is the caretaker of the “crown 
jewel,” it is a large operational contracting squadron; it has a diverse and complex 
support function, and asserts it has outstanding people doing outstanding things.24   
4. SunPower Corporation 
SunPower is a company that designs, manufacturers, and delivers the highest 
efficiency solar electricity technology worldwide. Based on more than 20 years of 
innovation, SunPower delivers proven solar performance to residential, commercial, and 
utility-scale power plant and customers.25   
SunPower’s high-efficiency solar cells, panels, and systems deliver significantly 
more energy per unit area than competing systems. SunPower asserts that its customers 
benefit from lower electric bills, meaningful financial returns, and maximum carbon 
emissions savings.26   
SunPower envisions a future where solar power is an essential component of the 
global energy mix. SunPower endeavors to continuously set new standards for solar 
performance, value, appearance, and its customers’ experience. SunPower believes it will 
compete with retail electric rates by reducing system cost by 50% by 2012.27   
SunPower solar technology was developed by Dr. Richard Swanson and his 
students while he was professor of electrical engineering at Stanford University. 
Financial support for Dr. Swanson’s early research was provided in part by the U.S. 
                                                 
23 99 CONS Squadron Brief. Salton George, personal e-mail, October 29, 2007. 
24 Ibid. 





Department of Energy and the Electric Power Research Institute (EPRI). In 1985, Dr. 
Swanson founded SunPower Corporation to commercialize high-efficiency photovoltaic 
cell technology for use in solar concentrators.28   
In January 2007, SunPower acquired PowerLight Corporation, a leading global 
provider of large-scale solar power systems. PowerLight has designed, deployed and 
operates hundreds of large-scale solar systems around the world with a total capacity of 
more than 150 megawatts and growing.29   
By integrating processes and technologies across the value chain, SunPower plans 
to reduce the installed cost of a PV solar system. SunPower believes solar systems will 
produce power that can compete with retail electric rates and become a mainstream 
energy resource.30  
SunPower’s NASDAQ symbol is SPWR. Its headquarters is in San Jose, 
California and has offices in North America, Europe, and Asia. SunPower is a majority-
owned subsidiary of Cypress Semiconductor Corporation, whose New York Stock 
Exchange symbol is CY.31 
A major SunPower product is its trackers. SunPower Trackers are patented single-
axis tracking systems for large-scale solar electric projects and power plants. Uniquely 
designed to rotate on a single axis, SunPower Trackers follow the sun throughout the day 
and deliver up to 30% more energy than traditional fixed-tilt ground systems. The 
trackers’ low cost, innovative, and proven design requires fewer moving parts, resulting 
in less maintenance and faster deployment than conventional tracking systems.  
                                                 






5. Solar Energy Concept 
Energy radiating directly from the sun has always been available to us. Since the 
development of the first solar cell in 1954, its usage has continued to grow steadily along 
with its efficiency. Using a calculator that operates without a battery is an example of 
solar energy at work. Solar calculators use solar cells to harness light from the sun. In this 
same way, people can use solar energy on a larger scale, to power their homes and 
businesses.32  
Solar cells are able to convert sunlight into electricity. These photovoltaic (PV) 
cells are made up of special materials, particularly the element silicon, which allows them 
to absorb light. Silicon is known as a semiconductor due to its absorptive and insulative 
properties.33  
In solar cells, silicon is placed under non-reflective glass to collect photons (units 
of electromagnetic energy) from the sun. The PV cells have one or more electric fields 
that essentially force the electrons harnessed by the absorption of sunlight to move in a 
certain direction. This movement of electrons, called a current, is further guided by metal 
contacts on the PV cell.34 
Individual solar cells are packaged into solar panels that can be mounted on a 
structure roof or on the ground to take advantage of the free solar energy radiated there 
every day. PV systems can either be standalone or grid connected. In a grid-connected 
system, the PV cells produce power in parallel with the electrical utility (i.e., the local 
power company), which uses a utility grid to connect and distribute power to its users.35  
6. How Solar Works in a Home or Business 
After installation, solar panels absorb the sun’s rays, even on cloudy days, and 
convert sunlight into usable electrical energy. Next, an inverter converts the DC current 
                                                 






from the solar panels to AC current for use throughout a home. The home’s solar system 
is connected to the utility grid through a standard utility meter that tracks the home’s net 
power use while taking into account the electricity production from the home’s solar 
system.36   
During sunny days the home’s solar system generates more power than the home 
needs, the home’s electric meter actually reverses direction and spins backwards as the 
home lends that energy to the utility grid. When the sun goes down, the home effectively 
retrieves that energy when it needs it. This process is called net metering.37   
When one considers that enough sunlight falls on the earth’s surface each minute 
to meet the world’s energy demands for an entire year, it is clear that sunlight represents 
a great alternative energy opportunity. Today, solar power is considered the most 
abundant, reliable, clean source of all known energy sources, and the world has only just 
begun to tap its potential.38   
Generating solar energy can potentially help meet the new Federally-mandated 
energy conservation initiatives passed by the House of Representatives. Finding the 
correct answers to each of these sections could help DoD meet electricity requirements, 
lead to a significant cost savings and reduce future carbon dioxide (CO2) emissions.  
7. Federally-Mandated Energy Initiatives     
The new energy bill is mandating 15% of all energy production from utilities be 
sourced from renewable sources.39 The executive order 13423 on the most recent energy 
bill requires renewable plants to be built on Federal activities.40 Public Law 109-58, 
dated August 8, 2005 and titled “Energy Policy Act of 2005” states in section 1833; 
“Renewable Energy on Federal Land” (a) National Academy of Sciences Study- not later 
                                                 




39 H.R. 3221 and Ron Tudor, J.D., personal e-mail, August 23, 2007. 
40 Ibid. 
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than 90 days after the date of enactment of this Act, the Secretary of the Interior shall 
enter into a contract with the National Academy of Sciences under which the National 
Academy of Sciences shall (1) study the potential of developing wind, solar, and ocean 
energy resources (including tidal, wave, and thermal energy) on Federal land available 
for those uses under current law and the outer Continental shelf; (2) assess any Federal 
law (including regulations) relating to the development of those resources that is in 
existence on the date of enactment of this Act; and (3) recommend statutory and 
regulatory mechanisms for developing those resources. (b) Submission to Congress- not 
later than 2 years after the date of enactment of this Act, the Secretary of the Interior shall 
submit to Congress the results of the study under subsection (a). Section 211 states the 
sense of Congress regarding generation capacity of electricity from renewable energy 
resources on public lands; it is the sense of the Congress that the Secretary of the Interior 
should, before the end of the 10 year period beginning on the date of enactment of this 
Act, seek to have approved non-hydropower renewable energy products located on the 
public lands with a generation capacity of at least 10,000 megawatts of electricity.41   
The Renewable Energy Working Group’s Assessment discussed that the FY 2002 
MILCON Appropriations Act provided $6 million to DoD to perform a renewable energy 
assessment. The access is wind, geothermal, and solar, and uses the services of several 
Department of Energy (DOE) laboratories such as the Pacific Northwest National 
Laboratory in Oregon, the National Renewable Energy Laboratory in Colorado, and the 
SANDIA National Laboratory in New Mexico. The major planned assessment results 
provided a detailed assessment of military installation potential for renewable energy use, 
including selectively placing wind anemometers, developing renewable energy project 
documents, and cost/benefit and risk assessments of potential projects. There would be 
identification of renewable energy potential near bases and recommendations to mitigate 
                                                 




legal or regulatory impediments. Other goals were to improve grid reliability, expand 
industry capacity, and create a roadmap to facilitate future renewable purchases.42 
8. Military Renewable Energy Preparation 
The Army Corp of Engineers completed a report in September 2005 titled 
“Energy Trends and Their Implications for U.S. Army Installations.” When viewed in 
conjunction with other DoD reports, it is evident that the military is preparing its U.S. 
installations for blackouts by surrounding itself with renewable energy infrastructure, 
both on and off installation. From the DoD Renewable Energy Assessment Final Report 
published in March of 2005, the DoD will encourage installations to evaluate renewable 
energy alternatives as part of contingency planning for grid outages. Planning should be 
done regionally, include regional utilities and suppliers, and consider the use of the 
installation’s renewable energy capacity as part of a local islanding strategy.43    
                                                 
42 Renewable Energy Working Group, DoD Renewable Energy Assessment. Retrieved on August 25, 
2007, from: http://www1.eere.energy.gov/femp/pdfs/rewg_snook_dodrenew.pdf..   
43 M. Kane, (March 30, 2006). Military Prepares for Peak Oil. Retrieved August 8, 2007, from the 
World Wide Web: http://www.fromthewilderness.com/free/ww3/033006_military_prepares.shtml. 
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III.  PRESENTATION OF DATA 
A. INTRODUCTION 
This chapter catalogues the historical data and documents key player interviews 
for the Nellis AFB’s solar power requirements generation and contracting process. The 
key players are considered de-facto process experts, as they are the first ones to actually 
complete this sort of power purchase agreement that includes the lease of Federal land. 
Documenting their efforts throughout the entire process allowed the researchers to 
analyze the efforts, and provide recommendations to streamline similar power projects in 
the future. 
B. INTRODUCTION OF RESEARCH PARTICIPANTS 
The research participants are: 
• Mr. Steve Dumont, C.E.M. at Headquarters Air Combat Command 
(ACC)/Mission Support (A7). Steve.dumont@langley.af.mil, (757) 764-
2569. 
• Mr. George E. Salton, Director of Business Operations, 99th Contracting 
Squadron (CONS). George.salton@Nellis AFB.af.mil, (702) 652-4003. 
• Ms. Michelle Price, Base Energy Manager, 99th Civil Engineering 
Squadron (CES). Michelle.price@Nellis AFB.af.mil, (702) 652-7793. 
• Captain Wesley Glisson, 99th CES/CEOE (OIC), Wesley.glisson@Nellis 
AFB.af.mil, (702) 652-3049. 
• Mr. Mark Harris, Resource Planning Engineer, Public Utility Commission 
of Nevada (PUCN). mpharris@puc.state.nv.us, (775) 684-6165 / cell (775) 
772-7035. 
• Mr. Richard D. Hanson, Sr. Project Manager, SunPower Corp, Systems. 
rhanson@sunpowercorp.com, (510) 868-1245. 
C. PRESENTATION OF DATA 
This section provides a synopsis of source documents used for research. Most of 
the documents may be found in their entirety in the appendices.  
In addition to the documentation identified in this section, the participant’s 
responses to questions from interviews have been transcribed. The questions and 
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responses may contain some paraphrasing to provide for brevity, readability, and added 
clarity. Ms. Michelle Price, Capt. Wesley Glisson, Mr. George Salton, and Mr. Richard 
Hanson were interviewed in person, and email responses to request for interview 
clarification may also be included. The other participants, Mr. Steve Dumont, Mr. A. 
Grant, and Mr. Mark Harris provided information telephonically and by email.  
1. Executive Order 13423, 26 January 200744 - Appendix A 
By order of the President, all Federal agencies are to strengthen their 
environmental, energy, and transportation management.45 This order covers the policy of 
the United States for Federal agencies to conduct their environmental, transportation, and 
energy-related activities under the law in support of their respective missions in an 
environmentally, economically and fiscally sound, integrated, continuously improving, 
efficient, and sustainable manner.46 
2. DoD Renewable Energy Act, 14 March 200547 - Appendix B 
This report to Congress provides DoD’s short- and long-term strategy to increase 
DoD’s use of RE.48 DoD evaluated renewable resources, developed purchasing 
strategies, evaluated the impact of RE on energy security, and prepared a future 
roadmap.49 While DoD’s current level of RE use meets DoE’s Federal goal, it is a small 
fraction of the total possibilities.50 
 
                                                 
44 See Appendix A. Executive Order 13423. (January 26, 2007) Strengthening Federal Environmental, 




47 See Appendix B. Department of Defense (DoD). (2007). New Chairman lays Out Top Priorities. 
Retrieved October 27, 2007, from the World Wide Web: 
http://www.defenselink.mil/home/features/2007/1026_mullens/index.html. 
48 Office of the Under Secretary of Defense for Acquisition, Technology and Logistics. (March 14, 
2005). DoD Renewable Energy Assessment Report to Congress. Retrieved July 27, 2007, from the World 
Wide Web: 
http://www.acq.osd.mil/ie/irm/irm_library/Final%20Renewable%20Assessment%20Report.pdf, p, 2. 
49 Ibid., 2. 
50 Ibid., 7. 
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3. AF Land Lease51 - Appendix C 
All Government property used by the Air Force is managed at Air Staff. Leasing 
of any land requires an approval signature from either the SECAF or their duly 
authorized representative, such as Mr. Fred Kuhn, the Deputy Assistant Secretary of the 
Air Force, for installations. This is a 20-year lease of 140 acres of land at Nellis AFB for 
the grand sum of $10 for the entire term to be used to produce PV solar energy and sell it 
to the base.  
4. 99 CONS 
a. Solicitation, Offer and Award52 - Appendix D 
The draft solicitation, offer and award are the document the 99th CONS 
sent out as the RFP. It contains information on the proposed project solicitation, 
description of services with estimated price, statement of work, performance parameters, 
contract clauses, list of attachments, instructions to offerors, and evaluation factors for 
award.  
b. Questions and Answers (Q&A’s) parts 1, 2, 3 and 453 - Appendix 
E 
Q&A’s are a result of questions arising from both an on-site visit and the 
solicitation for bids. The contracting office attempted to answer all potential contractor 
                                                 
51 See Appendix C. AF land lease Federal Business Opportunities (FedBizOps). (May 24, 2006). 
Attachment 2 (Model Lease Agreement). Retrieved October 7, 2007, from: 
http://fs2.fbo.gov/EPSData/USAF/Synopses/885/FA4861-06-R-
B501/FinalDraftPVArrayLeaseTemplate123May06.doc.  
52 See Appendix D. 99 CONS: Solicitation, Offer and Award, Salton George E Civ 99 CONS/CD 
email to Shaun Hunt, October 29, 2007.  
53 See Appendix E.Q&A 1 Federal Business Opportunities (FedBizOps). (May 10, 2006). 
Photovoltaic Power Site Visit/Pre-Proposal Conference Questions. Retrieved October 7, 2007, from: 
http://fs2.fbo.gov/EPSData/USAF/Synopses/885/FA4861-06-R-
B501/PhotovoltaicQuestions(WorkingDraft)(4).doc. Q&A 2 Federal Business Opportunities (FedBizOps). 
(May 31, 2006). Questions and Answers Part 2. Retrieved October 7, 2007, from: 
http://fs2.fbo.gov/EPSData/USAF/Synopses/885/FA4861-06-R-B501/Q&Apart2.doc. Q&A 3 Federal 
Business Opportunities (FedBizOps). (June 6, 2006). Solar Questions and Answers part 3. Retrieved 
October 7, 2007, from: http://fs2.fbo.gov/EPSData/USAF/Synopses/885/FA4861-06-R-
B501/Q&APart3.doc. Q&A 4 Federal Business Opportunities (FedBizOps). (June 12, 2006). Questions and 
Answers Part 2. Retrieved October 7, 2007, from: 
http://fs2.fbo.gov/EPSData/USAF/Synopses/885/FA4861-06-R-B501/Q&APart4.doc.  
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questions concerning the solicitation and posted the answers for all to read, so as not to 
give any one contractor and unfair advantage in preparing their bid. 
c. Solar Land Aerial View54 - Appendix F 
The Solar Land Aerial views are comprised of three aerial images that 
have been enhanced to depict real estate boundaries and land elevation, to be used by 
prospective bidders in designing an optimum solar solution. 
d. Amendments 1, 2 and 355 - Appendix G 
The three amendments to the original solicitation incorporate two changes 
to contractor proposal due date, add a Model Lease agreement and an additional section L 
paragraph providing clarification and formatting guidance for contractor proposals. 
5. Nevada Assembly Bill No. 18656 
Nevada Assembly Bill No. 186, February 27, 2007, revises various provisions 
relating to energy (BDR 58-784). Sec. 9. NRS 704.7821 is hereby amended to read as 
follows: 
704.7821 1. For each provider of electric service, the Commission shall 
establish a portfolio standard. The portfolio standard must require each 
provider to generate, acquire or save electricity from portfolio energy 
systems or efficiency measures in an amount that is: 
                                                 
54 See Appendix F. Solar land aerial view Salton George E Civ 99 CONS/CD email to Shaun Hunt, 
October 29, 2007.  
55 See Appendix G. Amendment 1. Federal Business Opportunities (FedBizOps). (May 10, 2006). 
FA4861-06-M-B501-Amendment 1. Retrieved October 7, 2007, from: 
http://fs2.fbo.gov/EPSData/USAF/Synopses/885/FA4861-06-R-B501/SolarMod1.doc.  Amendment 2. 
Federal Business Opportunities (FedBizOps). (May 24, 2006). Amendment 2 (RFP due date extension). 
Retrieved October 7, 2007, from: http://fs2.fbo.gov/EPSData/USAF/Synopses/885/FA4861-06-R-
B501/Amendment2SolarPDF.pdf. Amendment 3. Federal Business Opportunities (FedBizOps). (June 6, 
2006). Solar Amendment 3 (Section L). Retrieved October 7, 2007, from: 
http://fs1.fbo.gov/EPSData/USAF/Synopses/885/FA4861-06-R-B501/Amendment3SolarPDF.pdf. 
56 See Appendix H. Nevada Legislature. (2007). NRS 704.7821 Establishment of portfolio standard; 
requirements; treatment of certain solar energy systems; portfolio energy credits; renewable energy 
contracts and energy efficiency contracts; exemptions; regulations. Retrieved December 7, 2007, from: 
http://www.leg.state.nv.us/nrs/NRS-704.html#NRS704Sec7821. 
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(a) For calendar years 2005 and 2006, not less than 6% of the total amount 
of electricity sold by the provider to its retail customers in this State 
during that calendar year. 
(b) For calendar years 2007 and 2008, not less than 9% of the total amount 
of electricity sold by the provider to its retail customers in this State 
during that calendar year. 
(c) For calendar years 2009 and 2010, not less than 12% of the total 
amount of electricity sold by the provider to its retail customers in this 
State during that calendar year. 
(d) For calendar years 2011 and 2012, not less than 15% of the total 
amount of electricity sold by the provider to its retail customers in this 
State during that calendar year. 
(e) For calendar years 2013 and 2014, not less than 18% of the total 
amount of electricity sold by the provider to its retail customers in this 
State during that calendar year. 
(f) For calendar year 2015 and for each calendar year thereafter, not less 
than 20% of the total amount of electricity sold by the provider to its retail 
customers in this State during that calendar year. 
2. In addition to the requirements set forth in subsection 1, the portfolio 
standard for each provider must require that: 
(a) Of the total amount of electricity that the provider is required to 
generate, acquire or save from portfolio energy systems or efficiency 
measures during each calendar year, not less than 5% of that amount must 
be generated or acquired from solar renewable energy systems. 
D. INTERVIEWS 
The following Q&A's are derived from interviews between Mr. Steve Dumont 
[SD], C.E.M. at Headquarters Air Combat Command (ACC)/Mission Support (A7), Ms. 
Michelle Price [MP], of the 99th Civil Engineering Squadron Energy Office, conducted 
October 17, 2007, Mr. George Salton [GS], of the 99th Contracting Squadron, Mr. 
Richard D. Hanson [RH], Sr. Project Manager, SunPower Corp, Systems, and the 
researchers. Mr. Dumont’s interview was conducted November 13, 2007. The interviews 
with Ms. Price and Mr. Salton were conducted October 17, 2007. Mr. Hanson’s interview 




What was the catalyst for the Nellis AFB Solar project? 
[SD] Under a DoD report done by Pacific Northwest Lab in late 2003, 
surveying all DoD properties for RE opportunities, Nellis AFB was identified as a 
very likely and strong candidate for good solar resources / high potential for solar 
energy. As a result, ACC/A7 received a call from a private developer, 
PowerLight, interested in using Nellis AFB land to put in a possible 23 megawatt 
PV system. 
[GS] When this got started, the intention was to do something for Nevada. 
The base wanted to do something for Nellis AFB. The Senator wanted something 
for Nevada. There are some people who might not have a profit motive, but may 
be focused on doing something for the environment.  
Did the push for this Nellis AFB project originate from Federal or DoD 
requirements? 
[SD] Because of the Federal Energy Act requirements, we (the Air Force) 
are always trying to scope out opportunities, and that is why we jumped on this 
when we saw the opportunity.  
Has AF policy, as it relates to renewable energy sources, generated a 
standing order to look for RE projects? 
[SD] It is part of the AF strategy to pursue RE. It is very much a part of 
the AF strategy. The AF is currently revamping a holistic strategy for energy. The 
strategy is based on what they are calling the four pillars. The first pillar is to 
improve current infrastructure, to do retrofits, buy better lighting and more 
efficient chillers and things like that.  The second pillar is to improve future 
infrastructure, which is new design standards, such as LEAD principles, etc. The 
third pillar is to procure Renewable Energy. The fourth pillar is to manage utility 
costs, which means getting the best rates we can and to lower our costs for things 
like standby charges, demand charges, late fees, and everything else. We would 
litigate rate increases and manage utility costs. This four pillar strategy is 
currently being developed. 
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Are there any parts of the Federal Energy Act that came into play during 
this contracting effort? 
[GS] No, other than being aware of it and understanding how it may affect 
the power generation business. The Federal Energy Act is really on the financing 
side, and is the fuel that will induce someone to do a project like this, and go into 
sun power.  
Does base contracting conduct Davis-Bacon Act inspections? 
[MP] No, they are not required to meet Davis-Bacon requirements. This is 
not a Government MILCON project. All Nellis AFB is doing is purchasing 
utilities. Nellis AFB is a landlord to the people who leased the land. 
 
Leadership Buy-In and Commitment 
How do the different levels of leadership impact this project? 
[GS] There is a great debate in this country about where we get our 
energy. Some say we can get it cheaper, others say cheaper is not as important as 
being independent of foreign oil. The result is differing approaches to energy 
production. This brings to the point of saying, what about sun power? It’s 
renewable and it’s cheap. Some people will say it’s not cheaper, but rather coal is 
cheaper. We live in a state that also has plenty of wind and sun. It just so happens 
that the Senate majority leader is from Nevada, so that helps in the voting when 
deciding what to do in Nevada regarding RE. 
How did your understanding of the project influence acceptance? 
[SD] I didn’t immediately return the call, because at the time PV cost 
about $0.27 per kilowatt to produce, and we were paying about $0.075 at the time 
for electricity at Nellis AFB. So, I assumed there was no way this guy from 
PowerLight knew what he was talking about. He was talking about selling power 
at a price competitive in the market. About two weeks after the initial call, I 
received a call from Mr. Al Day, AFCESA/CES. He said he got a call from these 
guys who want to put a potential array at Nellis AFB, and they can make 
something economically feasible at Nellis AFB.  
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What leadership commitments are required for this type of project; and why 
are they important?  
[MP] Nellis AFB has realized there needs to be a commitment of time 
from the base to the project. People had a false impression at the start, that since 
the contractor was doing the all of the construction, and not a MILCON project, 
the base involvement would be minimal. That is absolutely untrue! By 
comparison, consider the $100M+ privatized housing contract at Nellis AFB that 
is going to take five years. Now take the PV project of similar dollar amount, and 
compress the construction into less than six months.  
[MP] All the things that would come up during the longer five year 
privatized housing construction project, comes up with the PV project, but at an 
accelerated pace; including everything from severing a major communications 
line, to tapping into a power line, those kinds of major issues, getting people onto 
base short notice. How do you get 200 people onto base, working through Pass 
and ID, and Security Forces? These sorts of issues demand a serious commitment 
of time and personnel to support. You have to have a person dedicated/devoted to 
this sort of project 24/7, but unfortunately Nellis AFB does not. The responsibility 
is divided among several individuals, and that creates continuity issues.  
[MP] ACC people said the business case must be done early in the 
process, because it would be used as justification for the land lease that has to be 
signed at the SECAF level. The business case has to be put together, and requires 
the legal appraisal, land survey, and land appraisal to be done. All of this must be 
done early to make the case for the RE project.  
 
Federal/State/Public Utility Commission Incentives/Disincentives  
What did Nevada do to encourage RE projects? 
[SD] The state of Nevada legislated a RE Portfolio Standard (RPS) that 
requires a certain amount of not just RE, but PV RE to be produced or procured 
by the local power companies. It is such a hard requirement to meet because of 
the technology costs that it has driven the price of renewable energy credits 
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(RECs) up tremendously. The credits are worth more than the actual power, to the 
tune of approximately three times the cost of the actual power.  
 [SD] It turns out that one solar credit is worth approximately 3.2 regular 
RECs in Nevada. So when it is one credit for wind or biomass as compared to 3.2 
credits for PV RECs, buyers are willing to pay more for the PV RECs.  
So, what really fuels the RE projects, are when each state’s Public Utility 
Commission (PUC) pushes the bar for REs.  
 [SD] The way Nevada pays for this RE standard, the PUC allows the 
assessment on everybody’s bill of a RE tax. Every single energy user pays the 
small fee on their bill that goes into a fund that pays for these RECs. That’s how 
they finance them. NPC utility isn’t taking the REC cost out of their profit 
margin. The RECs are paid for out of the pot of money from the RE tax. The fund 
is regulated by the PUC.  
 [MP] Part of why it works financially for the Government, involves the 
sale of RECs to NPC. The Government (Nellis AFB) is not buying the RECs, and 
is only buying the power. 
What else do states use to encourage RE development? 
 [SD] Most think of CA as a pro-renewable state. The way they do most of 
their renewables is through rebates. They really are not driving the market to 
make a project like Nellis AFB economically feasible. The rebates only go up to 
about $1M, so on a project that costs $100M or more, it is fairly insignificant as 
an incentive. 
How did the Nevada PUC contribute to the calculated savings of 
approximately $1M per year?  
[SD]  That was the initial projection for cost savings. Since then, the 
savings dropped a little bit because the base went on a slightly lower tariff 
between the time this started and while they have been building this. Therefore, 
the baseline price (cost for power) went down, thus our savings went down. 
However, we are now in negotiations with NPC, and feel we have a strong 
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argument for not getting standby charges. If we eliminate those standby charges, 
our saving will go way up again.  
Did Nellis AFB have to consult the Public Utility Commission of Nevada 
(PUCN)? 
 [MP] Yes, the PV array is a utility recognized by the PUCN. It is 
considered a power plant. This company is building a power plant of base land 
and had to get approved by the PUCN. The base did not have any formal 
representation in the PUCN approval process, other than sending a letter stating 
the base supports this project. The company is responsible for making a bid to 
become a power producer in the state of Nevada. Before they can officially be 
recognized as producing power, there is commissioning process for Nevada 
power generation companies. The process is approximately 15 pages of 
requirements that must be met, including metering, and supporting data for the 
commissioning process. As the three phases of the project come online, they must 
be commissioned.  
 
Utility Industry Issues 
Do you expect the standby charges to increase? 
[SD] Nellis AFB does not pay them at all now. We have someone who 
used to be on the PUC, who is now a consultant for the AF, that said there is a 
Nevada statute or a rule under the tariffs that says PV cannot be charged standby 
tariffs. This has the potential to save the AF a lot of money.  
Is there a concern that the standby rates will be raised by the PUC, since 
NPC cannot maintain the excess power production standby capacity without 
the cost being assessed to its customers? 
[SD] The argument on this is our system is totally distributed. At the end 
of each row of connected panels there is an inverter that converts is to AC. Then 
so many inverters are pulled together into a transformer, and that transformer 
feeds directly into the power grid. So if anything is going to fail is one 
transformer. So we might have 5% go down on the entire array at any one time. 
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On this particular project, I think it is even less, the most determined that would 
fail at a time is a quarter megawatt. Therefore, it is a very graceful degradation. In 
reality, the chances of having the entire array catastrophically fail is essentially 
nil. The only thing we think we could be charge standby on is the potential of one 
250 kW subsystem failing that they would have to back us up on. It is not one 
single big system that could fail all at once. It is like having fifty quarter MW 
systems online. 
Since the tariffs and rate structures are controlled by PUCs, do you have any 
thoughts or opinions on how they may impact the equation? 
[SD] The savings have gone down a little due the new rate schedule, but 
still close to original $1M estimate in savings. We will not know the actual 
savings until we get the bills, and even then, we may still not know because of 
possible changes on the base loads. 
[SD] Each state does it differently, and Nevada is taking the lead in it. It is 
hard to predict at times. The rates do affect the potential for renewables. The 
higher the rates the more competitive you are with renewables.  
Does the AF engage in dialogue with the PUC, or provide other information 
when projects such as Nellis AFB are to be approved? 
[SD] We did not need to get approval for SunPower to build the array. 
They did need to get approval for NPC to buy the RECs from SunPower.  
There are several businesses involved in this project. How are they related? 
[MP] PowerLight, now a subsidiary of SunPower, started the project. 
SunPower is building the array, and about the time of construction, they created a 
wholly owned subsidiary called SolarStar Nellis AFB, LLC. They did this for 
business purposes. They then sold SolarStar NAFB, LLC to MMA Renewables, 
LLC, a finance company. Now SunPower is doing the construction for MMA, and 
MMA will operate the array for the next 20 years. It worked to create the 
subsidiary for legal documentation purposed.  
[MP] There was no direct relationship between Nellis AFB and MMA, but 
MMA now owned SolarStar NAFB, LLC. Nellis AFB required MMA to provide 
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legal documentation to prove they owned SolarStar NAFB, as MMA will be on-
site operating the array for the next 20 years. The documentation was key to 
establishing a working relationship with Nellis AFB and for billing purposes.  
What is the current relationship between Nellis AFB, MMA and NPC? 
[MP] Nellis AFB buys the power from MMA cheaper than they would 
have bought it from NPC. MMA sells the RECs to NPC. NPC buys the credits in 
order to meet portfolio requirements handed down by the state. A certain 
percentage of their power must come from RE, and furthermore, a certain 
percentage of the RE must be from solar. The base is essence is helping NPC 
meet their goals for RE, and is why NPC was partnering in this project.  
[MP] MMA and NPC have their own agreement specifying rates for the 
RECs and their working relationship. The particulars of this agreement are 
confidential between those parties. All Nellis AFB knows is it makes a $100M+ 
project economically viable over the course of 20 years. It will pay back in less 
than 20 years, and MMA has investors, including CitiBank, All State, and others 
with RE portfolios. This project is financially beneficial for MMA, their investors, 
SunPower and Nellis AFB. The only party that this may not be directly financially 
beneficial for is NPC, but it is still beneficial to them in order to meet their RE 
goals. Indirectly, if NPC does not meet their RE goals, the state will levy fines.  
How do Nevada’s net metering laws affect the project? 
[MP] Nevada does not have customer friendly net metering laws. It was 
necessary for the PV array to be on base land and to tie into the base grid to 
deliver power. Otherwise, had the facility been geographically separated from the 
base, NPC would have had significantly more bargaining power. If any new 
power company gets approved by the PUCN, NPC has to take the power. 
However, they do not have to buy the RECs.  
Were there any attempts to account for the possible variation in rates when 
figuring the payback period?  
[MP] The tariff will go up over the next 20 years. The power purchase 
agreement rate with SunPower is locked for the next 20 years. While other costs 
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may rise, the risk for return on investment falls to the contractor. Nevada does 
have a green power charge that appears on all customer bills. This use adjusted 
fee results in everyone paying a little towards the related cost of green power 
generation in Nevada. 
Did placing the solar array over an old landfill pose any issues or added 
costs? 
[MP] Of the 140 acres used in this project, 33 acres are a capped landfill. 
Normally, before you can use an old landfill for other purposes, the responsible 
party must complete remediation of the land, and completely clean up the area. 
Since this project sets on top of the land fill, Nellis AFB did not have to clean up 
the site at all. They were able to use the old landfill that had previously been 
unusable for anything else.  
Are there risks with having the construction of the entire solar array 
financed by SunPower? 
[GS] The contract is not the problem; the challenge is the political aspect 
(of MMA attracting investors). Now we are talking about a contractor investing 
heavily in this project, putting it in, and then start getting money back at a rate 
that is acceptable to the investor. There are negotiations behind the scenes with 
venture capitalists and entrepreneurs. I would advise the contracting officer to 
stay out of the political aspect. The entrepreneur sets up the deal then sells it off to 
another party before it is complete. The dangerous part is right in the middle when 
the entrepreneur has assumed virtually all the liability and has yet to sell it to 
other investors. So the contracting officer has to keep visibility of the effort to 
ensure there is not a scam, or some other dubious activity, while the project gets 
completed. The contracting element is working with the local utilities. You have 
to buy power, when you are not getting PV power. You buy from the local 
utilities. Your price is derived partly from law, by way of tax credits, and 




Contracting Vehicles  
How do RE requirements normally flow to the base? Are the bases proactive, 
or do they take direction from a higher Federal authority? 
[GS] The requirements flow down the chain of command. Our direction 
came from HQ ACC, and they got it from SAF. SAF got it from SECAF, which 
came from DoD, who probably got it from the Environmental Secretary, etc.  
How did this solar energy project requirement originate? Who at Nellis AFB 
received the requirements? 
[MP] It started with contractors, PowerLight and others, approaching the 
base in 2004, with unsolicited proposals to install PV in the desert surrounding 
Nellis AFB. They approached Nevada Power Company (NPC) and the base about 
installing a large PV project in the area. Idea got kicked around, NPC mulled over 
for awhile and put it together as a project and put out an RFP. The issue Nellis 
AFB had with that is that when NPC chose a contractor, they are the ones 
selecting the contractor, not Nellis AFB. This was something that really should 
have been put out by the Government. NPC had issues and had objections to who 
they selected and instead of dealing with those issues, they requested Nellis AFB 
put out an RFP and they pulled theirs back. 
How did the AF go about analyzing the unsolicited proposal? 
[SD] I gathered the actual load data for one year from Nellis AFB, in the 
form of 15 minute interval data. In other words, what the power usage was for 
every 15 minutes throughout the year. I then built a model that would calculate 
what the bill should be, based on the actual rate structure at Nellis AFB. It is a 
very complex rate structure, and not just a fixed rate per kilowatt hour. They have 
peak, mid-peak, off-peak, summer and winter demand and energy rates. In 
addition to these there are quite a few other charges and it gets rather confusing 
very quickly. The model computed what Nellis AFB would be charged for each 
15 minute interval, which was compared to the actual bills. The model was then 
fine-tuned to make sure it matched the real bills. Now the model was accurately 
predicting what their tariffs would require.  
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[SD] The next step was to input the expected output from the proposed PV 
array at Nellis AFB, in kilowatts, and subtracted this number from the actual 
usage for the base, as if this array was already on the base. The resulting amount 
would be power Nellis AFB would still have to buy off the grid from the power 
company. After doing a quick computation using the model and applicable rate 
structure with tariffs, the AF was able to see how much lower the bill would be by 
comparison to historical data.  
[SD] If you have generation on base over a certain amount, you normally 
pay standby and backup demand charges. Standby tariffs were added into the 
model. The total bill for Nellis AFB was less than what the bill would be without 
the PV array. The model identifies how much money Nellis AFB would save by 
having the PV array, and how much they could afford to pay for power. The 
amount of money saved divided by the output of the PV array in kilowatt hours 
determined how much Nellis AFB could afford to pay. There was an economic 
potential there, and enough savings to allow PowerLight to charge at or below 
current market rates and still make money. At that point, I contacted PowerLight, 
and said I think we have something here. Let’s talk.  
How did the project proceed? 
[SD] PowerLight wanted to submit an unsolicited proposal to NPC, and 
have Nellis AFB sign on as an interested party. ACC/A7 had to get a letter of 
interest signed by the AF. I went to the CE commander for ACC to sign the letter 
of interest. It stated the AF would be interested in partnering with PowerLight in 
putting this together if the price is right, and it was economical for the AF. We 
always have to put that caveat. They took the letter and proposal, and submitted 
them to NPC. NPC reviewed the proposal. Instead of saying it was a great idea 
and let’s do this, NPC said they had a solicitation going on the street to procure all 
kinds of renewable power and suggested PowerLight submit under that 
solicitation. May 4, 2005, NPC issued their RFP. 
[SD] During the timeframe the company was waiting on the due date on 
the solicitation to NPC, so they could submit it, two other vendors caught wind of 
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the idea and approached ACC/A7 to do the same thing, asking if we would work 
with them if they went through NPC, using the same land. The AF would work 
with anybody NPC selected. There ended up being three vendors who submitted 
proposals under that solicitation to NPC. One of the vendors was selected as a tier 
one choice. This meant NPC would negotiate with them as their first choice, and 
leave the other two potential vendors in the wings waiting to see if the number 
one choice could come up with an agreement that was amicable to both parties.  
[SD] In January 2006, NPC named the tier one company, and ACC began 
discussions with them using a sole source justification. They were the only 
company that could possibly build a system, as they were the only one NPC at the 
time was considering. At the same time ACC was negotiating with PowerLight, 
PowerLight was negotiating with NPC. They had to do it this way because they 
couldn’t offer a price to NPC for the RECs without knowing how much Nellis 
AFB was willing to pay for the power, because the total had to add up to a certain 
amount to pay for the array. 
[SD] About halfway through the negotiations, NPC decided that it was too 
hard to make the decision, due to political pressure that was brought to bear, as 
everyone of those companies had someone they knew who was in Congress or 
local government, who where putting pressure on NPC to pick them. February 26, 
2006, NPC sent letter to ACC/A7 asking the AF to make the selection as they 
couldn’t do it. We told them we would be happy to choose, but couldn’t due it 
under their solicitation. We would have to put our own out. 
How did Nellis AFB start the contracting process? 
[GS] Personnel from HQ ACC Energy Office and AFCESA walked into 
99 CONS, Nellis AFB, and stated they wanted to buy solar energy. It is 
interesting because as you start drilling down, it is not certain what you are 
buying. They had an ambitious schedule. I told them for this to work they needed 
to stay and work through the requirements process. We had to write the Statement 
of Work. I told them if we came to a point were we needed additional 
information, we would get that person on the phone, VTC, etc., to get the needed 
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information. You have to capture this critical information when it is available. It 
was available while they were here. I had over 90% of the SOW right there.  
 [GS] Then they said they wanted sole source. What do you mean sole 
source? What about small business? What about large business? Those are the 
things you have to go through, because you have to talk about them. Then I asked 
them what are you buying? They said we are going to buy solar energy. I asked if 
they cared how I got the sun power. Yes, they did. They wanted a solar farm. 
They said that was the case, and furthermore, they were going to allow them to 
put it on Government land. I asked if it was a requirement that it was on 
Government land or are you going to include a lease should they want to build it 
on Government land? Some third party financing requires some sort of claim to 
the land. They must build something useful for us on it. This process took awhile, 
but it was important for us to have a clear vision of what it is we are buying, 
because we are going to ask people to give us a bid, and we will rate them on 
meeting our needs. 
[GS] We started to define the scope and limitations of the proposed 
project. The goal was to have a product for everyone to take back with them, sign 
off, and return in a short amount of time. This was challenging because there was 
no template for it. We created a contract with a lease feature. The winning 
contractor made the decision to take advantage of the lease offer and build the 
facility on Nellis AFB.  
[SD] We formed an Acquisition Team on March 7, 2006.  
[MP] Nellis AFB put together an RFP. Mr. Rogers, deputy base civil 
engineer, one of the critical people getting the project started. It’s an RFP with a 
sample lease and sample power purchase that was issued. Nellis AFB did not 
contract for construction. They contracted for a utilities contract. Nellis AFB 
wanted to get electric power at a cheaper rate and the Government would allow 
them to build on its land as a result. It was kind of like an Enhance Use Lease 
(EUL), but not exactly.  
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[SD] An RFP was issued on April 18, 2006. Proposals were due in by June 
16, 2006. We began selection on June 23rd. On July 27, 2006, we made the 
selection. Of course, it took a few weeks to award. In between, we had a protest. 
There was a GAO protest based on the fact that no one else who bid could have 
reasonably been considered a bidder, because no one else could have conceivably 
had know what NPC would be willing to pay for the RECs, because no one else 
was a tier one contractor for NPC. They never previously had a chance to 
negotiate with them and know what they are willing to pay for the RECs. No one 
other than the Tier one contractor could put forth a reasonable proposal.  
 [SD] The protest was denied by GAO on that logic, but GAO sustained the 
protest for totally different reasons. They said that in looking at the winner of the 
proposals, the low bidder had a potential contingency in their proposal that 
implied they would sell Nellis AFB power at this offered rate, if they could sell 
RECs to NPC at this other rate. There were to be no contingencies as part of the 
RFP. Each bidder had to clarify if they have been offering with or without 
contingencies. The low bidder verified they did not have contingencies; they had 
a firm offer no matter what NPC came back with on their price. We were able to 
keep the award to the low bidder and ended up with a price of $0.0222 for the 
power. The GAO decision was on October 30, 2006. At that point we could start 
the full process of negotiating the power purchase agreement. We could also 
commence with congressional notification.  
 [SD] Congressional notification was required for the 20 year land lease. 
We also had to have the lease reviewed and approved by the SAF/IEI for the same 
20 year lease reason.  
How did you go about selecting the low bidder? 
[MP] There was a group put together to evaluate the bid proposals. 
Basically, there were two people from CE, a couple contracting officers, people 
from utilities, legal representatives from base, people from utilities litigation at 
AFCESA, people from ACC Energy Branch at Command. From the lessons 
learned brief, they believed it should be a small core team. It should not be a large 
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team, because when it is a large team you get into issues when trying to get things 
done quickly, so they put together a small core team.  
[SD] First of all, they had to pass the test it was cheaper to buy power 
from them than the status quo. It had to be more economic for the Government. 
We took the total payments to buy the contractor’s power, over the 20 years. Each 
contractor bid a cost for power and an escalation cost. Theoretical, a guy could 
have bid $0.06, escalating at 3% per year, and another guy could have bid $0.07, 
escalating at 1% per year, and that $0.07 bidder may be cheaper over the long run, 
because of the lower escalation rate. We used a present value calculation of all the 
payments that would be made to the contractor over the 20 years, under their 
proposed rate schedule. Then we picked the overall low bidder using lowest 
present value.  
You used contract by negotiations, which instead of going for the lowest 
technically acceptable price, you were looking at the best value, where other 
factors are weighed in such as past performance, quality, etc? 
[MP] Yes, but it still ended up going to the low bidder as a result. So it 
ended up being technically acceptable, best value for what they had presented. 
How many proposals were submitted? 
[MP] Three proposals were submitted; and it was the same three people 
who responded to NPC’s solicitation. The project was evaluated and was awarded 
to a company called Sun Edison, that is not who is building the array. It was 
awarded to SunPower, and the other bidders protested. We still ended up working 
with the original company the Government awarded to, which is PowerLight 
(now a subsidiary of SunPower). They bid to do the construction, and everything. 
What about using an Enhanced Use Lease (EUL) for the land?57 
[SD] You might find references that Nellis AFB was done under an EUL, 
but it was not. EUL is a process that you go through to identify potential uses for 
                                                 
57 The Air Force Real Property Agency’s EUL handbook, dated March 30, 2007, states an EUL is a 
lease between the Air Force and some public or private interest that is willing to pay fair market rental 
value for the use of an Air Force asset. The typical EUL project should be approached in five phases: (1) 
Project Identification, (2) Project Definition and Acquisition, (3) Lease Negotiation and Closing, (4) 
Project Management, and (5) Project Closeout. 
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Federal land. We did not use the EUL process, but did use the legislative authority 
to lease the land. Nellis AFB did a power purchase agreement, which is 
essentially a utility agreement to buy power, and a 20 year land lease. We did not 
do the EUL process at all, as it would have taken us two to two and half years to 
complete at a cost of $1M, give or take a few hundred thousand dollars.  
[SD] If you are going to build something on base land, and its purpose is 
not to serve the base, but to serve some other commercial purpose, and they are 
going to be providing a service for off base purposes or are going produce power 
and sell it to off-base users, then you would us EUL. Basically, here is land for a 
contractor’s commercial use not benefiting the base, and the contractor will 
provide the base fair market value for the use of the land. This is where EUL has a 
place. Since all the power produced will be consumed by Nellis AFB, it really did 
not have true EUL potential.  
When you decided to use the EUL structure to proceed with this effort; did 
you do so because the Government lacked a better process for such a 
project? 
[MP] There were lots of good reasons for using a lease, rather than 
purchase the generation capability. Nellis AFB does not have to maintain, does 
not need the personnel to maintain it. The Government won’t own it, so if 
something happens to it; it is not the Government’s responsibility. They will have 
to have people out here to operate it, and Nellis AFB still saves money as they are 
getting the power at a cheaper rate. So the Government put it forward as a land 
lease with a power purchase agreement.  
[MP] It can be confused with being an EUL, and there is an EUL process 
that has to be followed, and there are boxes you have to check (requirements), to 
say you are officially an EUL. Nellis AFB is not an EUL, but is called a land 
lease with a power purchase agreement. This is what was put out as the RFP. 
Bidders submitted what they thought they could put in the acreage provided, 140 
acres. So given this many acres, they said they could provide at this rate to you, at 
this many kilowatt hours, over this many years.  
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[MP] Nellis AFB used the leasing authority in the EUL, to lease the land 
for benefit to the Government. If you review the EUL process in the AF, it is a 
complicated and long process. That is not was done at Nellis AFB. It is a land 
lease they put out an RFP for, where they could lease the land for 20 years and 
install the power generation system and they would have to sell the base the 
power at a cheaper rate, and they would also have to own, operate and maintain 
the power generation system.  
[MP] The decision was made by the lawyers early on that using the 
leasing authority instead of EUL, was the best way to proceed, as it was quicker 
and more cost effective. EUL office would like for bases to come to them with a 
proposal, for example:  where they have 20 acres and want to put a PV array on it. 
The EUL office would conduct a use survey over the course of several months 
and at a significant cost of $500k to $1M, to tell them they have 20 acres they 
could put a PV array on.  
[MP] As the researcher understands, Nellis AFB had to do an 
environmental baseline study, a business case analysis, legal appraisal, and land 
lease survey. There appears to be some overlap in conducting these studies, and 
they appear to duplicate much of what would have come from an EUL study. Do 
you see any specific ways to streamline the steps in the process into one product? 
[MP] The EBS has to be done in order to use the land for anything. The 
legal appraisal is something you would have to do as part of the EUL. The legal 
appraisal and the survey and the land appraisal are things you normally do for the 
EUL and as part of the business case study. You have to prove it is more 
financially beneficial to Government to lease this land and allow someone to build 
on it without charging them anything to lease the land. That it will still be 
financially beneficial for the Government to do that, that the land could not be 




Would it be more beneficial to have a DoD level energy policy or process for 
similar projects, rather than using EUL? 
[MP] Yes, there is no reason to have to do an EUL, when you have the 
land and an identified RE project. The only reason to do an EUL is when you are 
unaware of your land’s potential, or if you are unaware of a business that might 
have an interest in using the land, and you want to find out. Then you could use 
the land to generate funds for the Government. Anyone can use the leasing 
authority for similar projects.  
[MP] As for having specific guidance stating that for RE projects, bases 
do not need to use EUL process, I don’t see it happening due to the political 
power struggle issue. It would be worthwhile to pursue developing the leasing 
authority for identified projects and work it locally through the contracting office. 
What key lessons learned came out of the contracting process? 
[MP] Mr. Salton will say what he found most remarkable with this 
process, was they were able to get everything done so quickly. There weren’t 
meetings and meetings and meetings to discuss stuff. There were meetings and 
decisions made, and they were able to move on. You get a core team who 
understands the background of the project and you put them all together, they can 
make informed decisions. So they evaluated the proposals and came up with best 
value. In the briefing provided, it says what they were evaluating was based on. 
And because that was one of the biggest concerns, you cannot just accept the low 
bidder on this, you have to get technically acceptable or you’ll have 20years of 
problems.  
[MP] From a contracting perspective, looking at all the documents that 
needed signed. Many of them were not contracting documents, but were legal 
documents. We had to have an interconnect agreement with the contractor. How 
they were going to interconnect with the base. We had to have an operating 
agreement. Then had to have a interconnect agreement between Nellis AFB and 
NPC, to address how the system Nellis AFB contracted with will connect with 
NPC.  
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[MP] Once everything is completed, then you have to have the lease 
officially signed. And that has to be done at Air Staff (Pentagon), by an SES (Mr. 
Kuhn). When you do a land lease such as this, it requires SAF’s (SAF/IE?) 
signature/approval. An important point they realized, was that if you want the 
process to move fast, early on you need to have an environmental assessment of 
the land completed. You need to have a legal appraisal of the land completed. 
[MP] This is because you have to make the business case that it is actually 
better to put in a power plant, than it would be to let someone else use/buy the 
land and place a mall on it. To make the business case you have to have the 
appraisal, they did a yellow book appraisal for Nellis AFB, meaning that it is 
comprised of standard commercial prices. Then you have to have a legal survey of 
the area.  
[MP] Those are the things you really need to have completed up front 
early on, before you move forward. These things are difficult to coordinate if you 
have already started moving forward. So if you already have the EBS 
(Environmental Baseline Survey) and the legal appraisal and the legal survey 
done, those are the only things that are going to cost the Government anything. 
The legal appraisal was paid for at SAF, but the others are paid for by the base. So 
basically, those are the funds you have to come up with, basically a few hundred 
thousand dollars. 
[MP] Once you have all that done, you can actually, it is not a bad thing 
that even if you decide not to do a PV array, but decide to some other renewable 
project, then you already have the EBS done for the area. You’ll have to have the 
same documents no matter what kind of project you are going to put in that area. 
If you were going to lease the land, you’d need the meets and bounds legal 
survey. You have to have these things done, and that is the only costs. The rest of 
it is at no cost to the base, and that is the benefit of doing a land lease power 
agreement. The cost of the project is somewhere between $115 – 130M dollars, 
and the Government doesn’t have to pay any of it.  
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In 20 years, when the lease is up, and the contractor must vacate the 
premises, does the contract state how the land must be returned to its 
original condition? 
[MP] Yes, they would be required to return the land to the way they found 
it, and remove all their stuff.  
[MP] As a new landlord, the base has gone through a learning experience. 
Nellis AFB has had to learn whose responsibility is what. Because they leased the 
land, they are not guided by the contracting officer, which is very interesting. The 
contracting officer guides the utility and guides the lease in some respects. If they 
are meeting the terms of their lease, and a construction issue arises that is not 
address in the terms of the contract or lease, then CE must provide the necessary 
guidance. They have had to have a lot of people involved from CE, especially the 
Real Property Office. 
As a Power Purchase Agreement with a land lease, describe the AF Real 
Property Offices’ roles for this type of contract. 
[MP] They key players must be involved early on and know about the 
entire project in order to provide competent support. Because it is a lease of land, 
there is a tremendous amount of involvement from the Real Property Office 
addressing the related property issues. There has been much learning and 
discovering all the related specifics. There is the leased land over here, and they 
must come off the leased land to connect to the existing power grid, that is not on 
their leased land. How do they get from there to here? They have to run lines, and 
there must be a legal document that allows them to come off their land and come 
onto the base land for connection purposes. Where does this documentation 
reside? It has to be within the lease or it has to be a license or something. And the 
realization of these issues has come late in the game, so the Government now has 
to go back and amend the lease to include the necessary documentation allowing 
them to come to these connection areas. 
[MP] Specifics, such as where does your responsibility for maintaining the 
connection line end and ours starts? Nobody had previously discussed this before, 
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but the base has realized now that such things must be contained within an 
operating agreement, that spells out for the people who will be there to do the 
maintenance for the next 20 years. Other situations should be spelled out in the 
operating agreement, like when there is a power outage, who is suppose to let the 
other party know. These areas will have to be legally surveyed by a licensed 
surveyor that shows the specific coordinate points, in order to provide the 
required documentation and fulfill all legal requirements.  
[MP] Fortunately, the Real Property Office has been instrumental in 
identifying these sorts of requirements, and assisting in getting all the required 
documentation completed. This is important on such a long contract, as there will 
be significant turnover over the next 20 years. Detailed documentation lets 
someone else manage the program in the future.  
What are some of the challenges the contractor is experiencing in executing 
the contract? 
[RH] I primarily deal with the contracting department, and they have 
changed personnel three times in a very short period of time. Each person takes 
time to get up to speed. 
How many contracting officers does the contractor work with from the 
contracting squadron? 
[RH] They have designated a POC, Sgt Coleman, the contract 
administrator, who in-turn reports to Mr. Hitchcock, who is the actual CO. So far 
our demands have been fairly light. Our biggest issue is with gate access, getting 
contractors in to work. At the peak last month, there were 200 workers on site. 
The contract requirement is to provide access request 15 days in advance, to 
include detailed personal and vehicle information.  
What is the most significant construction issue for SunPower? 
[RH] Since we are doing a lot of work in a compressed amount of time, 
we had an issue come up where we needed a crew of workers on site within a few 
days. The 15 day requirement is pretty impractical. In my next contract, I would 
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push for incorporating some sort of expedited access process, or utilize some sort 
of free zone, possibly moving the perimeter fence during construction.  
[RH] It would be convenient and a time saver, if the supervisor or foreman 
was able to vouch for some of the employees, escorting them at the worksite. 
Right now, I have to submit a visit request and wait a couple, few weeks for a 
response. On some occasions, I am able to get a CE person to escort my 
temporary guest.  
Do you have any suggestions for minimizing base/worksite accessibility 
delays? 
[RH] The best solution is to quarantine the area during construction, 
allowing free contractor access zone. It is expensive to deal with delays, 
especially when hiring local unionized labor. Another solution would be to clear a 
contractor person to vouch for others would alleviate the need for short notice CE 
support. Preventing the delays would directly equate to lower contract costs. 
What about other jobsite support for the contractor? 
[MP] Only recently, has CE been given a person to conduct construction 
inspections. Construction inspection is a whole new territory for CE. The 
Government doesn’t care how they build it. They leased the land. All CE cares 
about is how what they are doing on the leased land will effect the base. CE cares 
about environmental issue, because such issues requires the base to do 
remediation on, either now or in 20 years when their lease is up. CE cares about 
the need to extend off the leased land in order to connect to the base power grid. 
CE cares about the grading and how it will affect water drainage. CE is concerned 
with them following the safety and security procedures of the base, but within the 
lease, the Government does not require them to follow AF standards during 






Application to other programs 
Is it possible to develop a similar model for RE, in general, to be used at 
other installations? 
[SD] It really depends on how each state’s PUC wants to push REs and 
how they want to structure their portfolio requirements. Davis-Monthan AFB’s 
PUC is closer to Nellis AFB’s model, than to CA’s RE model. 
[SD] It can be done, but to do it to a significant level of detail needed for 
computing more accurate costs, the model must be customized to each location 
due to each base having their own profiles. Each base will have their own rate 
structure, their own tariff structure and schedule. The model will have to have the 
related tariff structure added into it. You cannot just change the numbers in the 
formulas, as the way they will be applied is also different for each different power 
company.  
Have any other bases in the southwestern region built solar power generation 
facilities?  
[MP] Edwards, Creech, Luke, and DM have not done any solar. Nellis 
AFB is leading the way with PV Solar and what has been accomplished at Nellis 
AFB may be applied elsewhere. 
Are you currently working on models for any other bases? 
[SD] Not right now. I am looking at a potential solid waste generation 
project at DM. It will be awhile before we get to a point of modeling this location. 
It would work the same way as at Nellis AFB. We would lease the land and the 
contractor would own and operate the facility, selling power to the base.  
[SD] There is a strong green contingent, and that is creating some 
problems, as they do not like the idea of burning trash. Burning trash to produce 
power is not considered a renewable energy by the Federal Government. 
How do net metering laws affect the project? 
[MP] The Oregon Army National Guard wants to build a similar project, 
but the plant will be located away from the using installations. Their state allows 
for net metering, and the PV plant output would be tracked and the installation 
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usage would be tracked. Because of state laws, they will be able to utilize off-site 
power generation and be able to realize the full benefits from the negotiated rate.  
Do you have any recommendations for projects dealing with solar energy to 
make it more reproducible? 
 
[SD] First, a lot of people ask how to duplicate, but it is not that simple. 
The thing to do is keep your eyes open to opportunities. We got lucky. If we had 
done this thing 3 months later, we would not have had an award. There were so 
many people interested in selling RECs in Nevada to NPC that somebody else 
would have gotten to them and sold them the RECs they needed, and NPC would 
not have had to buy anymore, eliminating the rest of the market for RECs. We 
were lucky to get in there right when we did.  
[SD] Monitor your state incentives. Look at what’s out there, and is going 
to make the market favorable for RE projects, and once you find that, you have to 
jump on the opportunity right away. When it comes to executing and jumping on 
it, once you think you have something economic, establish a core team of 4-8 
people max. They will put it all together and keep it going. If the team gets too 
big, it will become a bureaucracy, and the effort will slow down and be dragged 
down by too many people and approval levels.  
What are the key components needed for a successful RE project? 
[SD] Barem’s theorem states to make a project work you must have three 
things:  1. Economics, 2. Engineering, 3. Politics. In this case, politics was the 
legal component. We had a utilities lawyer on our team. Without her expertise, we 
couldn’t have got this done. We had engineers who understood the technical 
aspect of the project. We had a contracting person on the team, because without a 
contracting person, we would be an outsider trying to work with the contracting 
folks, trying to sell them on how to do this. The process we wanted to use for our 
solicitation and our selection, so made the CO part of the team and he took 
ownership of his part. Lastly, we had a person working the economics portion, 
which was my model. We had all the critical components necessary. I’d suggest 
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considering an environmental person. Now a PV array doesn’t have nearly the 
environmental impact that say, a windmill or waste energy plant.  
How does having the right team aid in leadership buy-in? 
[SD] The point is to have a core team and have your most important 
expertise on the core team. When you put your team together, you must make 
sure you have a champion on-site. The deputy CE was our champion at Nellis 
AFB. We had a good relationship with him and he took this on and said he 
wanted to do this and run with it. He pushed stuff up the chain, sold his 
management and sold base leadership on it. That was the political side of the 
game. It had to get the political part done, because if it didn’t get leadership 
support, it wasn’t going to happen. That is what made it work for us. These 
opportunities are hard to find. We got lucky. There are a lot of environmental 
concerns overseas that would require careful assessment. 
What are lessons learned on the process for applying this to another base? 
[GS] First of all, gather all the players and share expectations. Do not 
assume anything. Share expectations in terms of product, process, and timeframe, 
all of those things. Second, understand your own peculiar circumstances, such as 
what are the state regulations, what are the county regulations, what are the kind 
of things in the environment that may have an impact on what you are about to do 
or achieve. 
[GS] You need to understand how a potential provider makes a profit, and 
the business of solar power. The technology changes so fast, that the product that 
is being delivered today is probably close to obsolete to what is being created. Are 
you buying obsolete technology? Does it matter? Is the contractor providing you a 
product that requires intense maintenance? That is to say will their maintenance 
cost rise faster than their revenue? How will all of this impact our ability to obtain 
sun power?  
[GS] You have to flush it out, and describe what this thing is going to look 
like in the end. What are you going to provide? What kind of land are you going 
to provide? What kind of rights are underneath the land? There are both 
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contracting and real estate components to this venture. Real estate laws are much 
less flexible, than traditional contracting.  
[GS] Once they set down and defined the requirements, the parties were 
relieved. They finally understood what they were buying and could effectively 
explain it to everyone else. So instead of speaking in broad generalities, they were 
now much more specific. Now they know this is a more entrepreneurial venture, 
rather than a large established corporation. This involves a real estate transfer, 
which is significant. It is also political, in the sense it broaches a national topic. 
Administrations will be elected and changed. It is important to keep it transparent. 
How was this project accelerated, as compared to a traditional MILCON 
contract? 
[MP] Many people are surprised by how fast the construction is going. But 
they are thinking in terms of years of working with the Air Force, seeing 
MILCON projects that go on forever. You are use to seeing construction start and 
two years from now, you still see construction. You do you get $130M worth of 
construction done in a few months. It gets done when it is financially beneficial to 
you (the contractor). It is financially beneficial to them to finish it, because once 
they finish, they start making money. They don’t make money until they finish. 
So, they want to go as fast and furious as they can. For the Government, it is more 
of a concern to hold the reigns on them, to make sure they are following proper 
base procedures. They will go as fast as the Government will let them.  
Can you provide a step-by-step description on how a similar RE project 
should work? What changes would you make, or what would you have done 
differently? Would you change the timeline? 
[MP] The EBS and legal survey needs to be done first. They need to be 
done before the RFP goes out. You need to be able to tell the people who bid the 
exact boundaries of the land to be used, and this is what you need to do. The issue 
with all the little pieces, such as where they come off the land and connect to the 
grid, must be covered in some language, but you will not know until they submit a 
design where these connections may need to be made.  
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[MP] The RFP doesn’t include a final design. It is a proposal and you will 
not know where they need to connect until you get into the nitty-gritty of the 
proposal. Language should state that areas must be identified where they will 
come off the leased land to connect with the grid, and provide the contractor the 
process they will need to follow for that. Many things were done perfectly, in how 
they evaluated the bids and moved forward.  
[MP] A single point of contact and alternate for the contractor must be 
identified early in the project. The parties involved thought having a single POC 
would be a negative, but found the opposite to be true. Prior to the single POC, 
the contractor had worked directly with the Real Property Office, but the other 
parties did not have awareness of what was discussed. The same thing was 
happening with the Legal Office. No body knew all the pieces that were going on. 
Having a single POC (program manager) ensures key people know the right 
information.  
[MP] You have to have a dedicated person for such a large project. A 
project of this scope really requires 24/7 support. Early on, another plus is to 
identify as many key players as possible, from a Real Property person at the base 
level, legal representation at the base level, contracting at the base level, and base 
level CE. Then get the AF Civil Engineer Support Agency Utilities Litigation 
Team involved early on, and they were in this project. Also, the ACC Energy 
guys, the command energy people need to be involved early on, because those are 
all your most experienced people in doing something like this. Once you get all 
those people together as your team, you are usually pretty good.  
[MP] I found that having two lawyers is good because basically, if one 
isn’t available to review the other would be. For example the interconnect 
agreement:  given the normal amount of time needed to staff such documents 
within the AF doesn’t coincide with such an aggressive and fast paced project. 
You may get a document on a Wednesday, and need it signed by Friday at the 
Wing level. How do you get that done? Well you have a lawyer identified, who 
gets the document and can walk over to the Wing Commander’s Office to get it 
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signed. The lawyer’s accessibility to the Wing Commander is something most 
other personnel and CE personnel, do not have, and it is key to keeping things 
moving. It is critical for legal documents.  
[MP] The lease is signed at the AF level, and all other documents are 
signed at the Wing/base level. The installation commander must be involved and 
understand their role and know that timeliness is key step in signing the required 
documentation. It is important to keep the installation commander informed and 
aware of the project’s progress. It is important to have a project manager who is 
aware of everything. You need to have a construction inspector involved from day 
one, and environmental inspector from day one.  
[MP] Since Environmental issues, such as dust, water and drainage, are 
documented in the lease, the contractor must follow all environmental regulations 
at the state and local levels, to include dust control issues. Some people at the 
base were concerned the base would be cited for violations. Remember, it is not 
the base’s land, but the contractor’s leased land, and they would be cited for any 
violations. 
[MP] First, CE’s role is to ensure the base is not painted as someone who 
is violating all these environmental rules. Secondly, CE doesn’t want construction 
stopped because of they violated an environmental rule. It is a very real possibility 
that the state environmental enforcement people could come out to the base and if 
they find the contractor is not following the rules, shut them down until they are 
able to fully comply. CE does not want this to happen, so they used their own 
level of internal oversight to tell the contractor that they identified potential issues 
that needed immediate attention or the state will shut them down when they find 
it. CE’s efforts have helped keep construction moving along without interruptions. 
Getting environmental involved was important.  
[GS] Once the contractor obtained the land lease, they were responsible 
for their conduct on it, to include adhering to EPA regulations during 
construction. Any violations would be assessed to the contractor and not the base. 
It is not a MILCON contract.  
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[MP] The contractor found there was several things they had not planned 
for and had to make changes, for example, they hired their own environmental 
person to assist with their construction. They hired an outside contractor to look at 
their water drainage. Once identified, they took the necessary corrective and 
preemptive measures. Many of these measures are things CE would not have 
thought of doing, had they not contacted a base environmental inspector to go out 
and take a look.  
[MP] It is advantageous to have a construction inspector involved from the 
very beginning. They will need to coordinate activities, such as connecting to the 
base grid, and a significant number of power outages. It is critical to have 
someone involved who knows what is going on at all times. The initial impression 
would be you would not need many people involved since the contractor is doing 
all the construction, but there is a very real need for the right personnel support to 
keep things moving and to mitigate issues.  
[MP] The AF followed as good of a process as you can for soliciting the 
project and getting that moved along quickly, and there doesn’t seem to be 
anything there to correct. 
You mentioned you used the Enhanced Use Lease (EUL) framework for this 
renewable energy project, but did not abide by all its rules and requirements. 
What would you change to streamline the process with regards to EUL when 
pursuing a renewable energy project? 
[MP] You can do any RE project using the Nellis AFB model. An EUL 
must go through the AF Real Property Association, because they manage the 
lands of the AF. You have to go through them. They hired a contractor to do the 
EUL studies. So last year, instead of doing the RFP, say we wanted to do an EUL. 
We would have contacted AFRPA. 2-3 months later, a contractor from AFRPA 
would show up to evaluate the land and say that the base may be able to do a RE 




complete the study. At the end of the study, they would have come back, and said 
it was appropriate to put a PV array on the land. That’s a waste of a year’s time 
and a million dollars.  
[MP] Nellis AFB felt they didn’t need another party to evaluate the land, 
since they already had contractors approach with unsolicited power proposals 
saying it was a good project. Nellis AFB already was convinced it was a good 
project ahead of time. Now EUL program does have value when you have some 
land you have no idea what to do with it. They will come in and evaluate it and 
provide recommendations for land use. Nellis AFB on the other hand, had land 
and knew what to do with it. Nellis AFB felt there was no need for further 
discussion or studies. You can use the leasing authority within the AF. Using this 
authority, you can go straight to them.  
[MP] AFRPA doesn’t like to be circumvented and has tried to cut the 
leasing authority off. So other installations will not be able to proceed with 
leasing land without their use study. They want control of it and want all leasing 
to go through EUL. This is a political power struggle. The EUL people came to 
meet with CE Energy Office on three occasions, wanting to call this an EUL 
agreement, but they know this project doesn’t meet all their requirements for an 
EUL, so their hands appear to be tied. The EUL contractor is trying to get 
involved by way of being an energy contractor for the AF. CE Energy Office 
response is the EUL contractor would come in and conduct a study costing $1M 
dollars and the base would still not have any construction or RE power completed. 
The EUL contractor responded, yes. The cost and associated delay with the EUL 
process was a significant factor in the base’s decision not to use EUL for this 
effort.  
Are there other related documents that must be considered when proceeding 
with a PV generation project? 
[MP] In reviewing the paper work, another key point has to do with the 
local power company. This is another item that should be addressed earlier in the 
process. They have to bring their proposed changes to the existing standby 
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agreement. You have to have a standby agreement for every case where you are 
buying power. The base has to have standby power in case the PV array goes 
down and the local utility company has to provide the base power. The standby 
agreement takes into consideration the rate charged for backup capacity.  
[GS] The AF really prides itself in being on the cutting edge of everything. 
It is really attractive to us as a culture to say we can do this thing, the place is out 
there, and the stars are aligning. How do we do it? LtCol White, from ACC/A7, 
and some folks from AFCESA, can into 99th CONS, and started talking with 
some contracting officers. The contracting officers brought me into the 
discussion. They wanted to do this right away. They were afraid this would be an 
18 month effort. I could tell this was very significant, not in terms of contracting, 
but in terms of a project, how it moved, how it processed, and how it went. The 
first thing I did was ask them, what is your requirement? Three people spoke up 
and all had different requirements. I want sun power. I want to save money. I 
want to do this or that. The biggest part was defining what it is they wanted. You 
go through a vetting process, asking probing questions in an effort to define the 
need and obtain actionable requirements. You really have to do that Socrates way 
of asking what is it that you have to have. It centers on defining the requirement, 
and who is the customer. Who will speak for the customer?  
E. SUMMARY 
The information referenced in this section was obtained from several different 
agencies, offices and key personnel. In the next chapter, these data are analyzed with 
respect to achieving the desired end state, inefficiencies discussed and redundant and 





The area of research related to establishing RE at Nellis AFB has yielded a 
substantial amount of information. There is a tremendous wave of interest in RE 
worldwide. Policies, processes and procedures for procuring RE are in continuous 
evolution, and may be significantly impacted by new legislation, international treaties, 
guidance and strategic goals. 
Each of the interview participants provided their unique view on the PV array 
contracting and development process. Their perspectives have provided valuable insight 
into the entire process, and also highlighted several areas that will benefit from the 
analysis of our next chapter.  
It is important to understand the dynamic nature of energy requirements and RE 
technology. While the information presented in this project reflects the most current 
available, every RE project is likely to be unique and require a different set of decision 
criteria. The most recent version of the documents referenced should be easily obtainable 
from the internet using common search engines. 
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IV. ANALYSIS OF DATA 
A. INTRODUCTION 
The U.S. has been continually shaping Energy Act legislation. Congress has set 
very modest energy goals for the nation. The implementation and enforcement strategies 
of national objectives continue to evolve, but are relatively immature. The individual 
states have the responsibility to meet the Energy Act requirements, and the results have 
been mixed. Only a dozen states have set an enforceable Renewable Portfolio Standard 
(RPS). Three states have set goals that are currently non-enforceable. The remaining 
states have yet to set any sort of portfolio standard. 
The State of Nevada’s NRS 704.7811 defines a Renewable Energy (RE) as being 
comprised of:  (a) Biomass; (b) Geothermal energy; (c) Solar energy; (d) Waterpower; 
and (e) Wind. The term does not include coal, natural gas, oil, propane or any other fossil 
fuel, or nuclear energy. 
 
Figure 7.   Renewable Energy Policy Project, Renewable Portfolio Standard (RPS) 
Map, 2007 
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The State of Nevada has been proactive in promoting the use of renewable 
energy. The Nevada State legislature’s update to their 2003 Renewable Portfolio 
Standard resulted in one of the most aggressive renewable energy goals in the Nation. 
This binding legislation outlined the states renewable energy generation goals for the 
future. The RPS requires state utilities to obtain a set percentage of their energy 
generation from the sources listed in the RPS. Failure to meet the RPS targets will result 
in state assessed fines until portfolio goals are met. Nevada is using Renewable Energy 
Credits to manage RPS.  
The State of Nevada defines a Renewable Energy Credit (REC) as the unit of 
credit represented by the production of one kilowatt-hour (kWh) of electrical generation 
by a renewable energy system and consumed by an end-use customer in the state of 
Nevada.  
The State of Nevada wanted to ensure the RPS included an array of RE generation 
modalities. In order to assure a certain level of resource diversity among different 
renewable energy technologies, policy makers could have used:  (1) specific resource 
bands or tiers, (2) credit multipliers, or (3) complementary policy approaches.58 These 
tools were critical to the state’s ability to influence the industry into developing the less 
profitable technologies, such as PV. In order to make PV more profitable for commercial 
ventures, Nevada used credit multipliers in addition to a set percentage in the RPS. The 
credit multiplier effectively tripled the value of each PV REC, attracting further PV 
investing and construction.  
B. ANALYSIS OF DATA 
1. Political Environment 
a.  Government Perspective 
Most of the energy we use comes from fossil fuels. The problem is that 
fossil fuels are running out and U.S. Government leadership understands this. It would 
                                                 
58 Fields, R. (2007, January 30). Annual Report to the Nevada Legislature and the Governor of the 
State of Nevada, Volume II, Appendix. Retrieved October 18, 2007, from the World Wide Web: 
http://www.digitalcandidate.com/upload/nreeetf_f_470_ix.pdf. 
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take millions of years to completely restore the fossil fuels that we have used in just a few 
thousand years. For all practical purposes, fossil fuels are non-renewable sources of 
energy.  
Renewable energy comes in as a resolution for this global issue. It is any 
natural source that can replenish itself naturally over a short amount of time. Renewable 
energy sources are wonderful options because they are practically limitless. Many 
renewable energy sources do not pollute air and water the ways that burning fossil fuels 
does, and are therefore supported by politicians in the United States who recognize the 
need to switch to renewable energy.  
The DoD is the largest energy consuming department in the Government, 
the nation’s single largest energy user, and has the ability and financial resources to begin 
converting its operations from fossil fuels to renewable energy. Political leaders who 
support DoD’s RE efforts to convert to RE could benefit from the resulting positive press 
coverage. DoD already has a pro-renewable energy position which was helped to be 
sparked by the Energy Policy Act of 2005 that states the Federal facilities provisions such 
as energy reduction goals of 20% by FY 2015, energy efficient buildings, purchasing 3% 
renewable energy in 2007-09, 5% in 2010-12, and 7.5% in 2013 and beyond. 
Mr. Salton, at the Contracting Squadron, discussed where the United 
States receives a majority of its energy.  Even though, there is much debate on whether 
getting energy cheaper is more important than being independent of foreign energy 
resources, having renewable energy resources is helpful. In the state of Nevada, there is 
plenty of wind and sun than can be utilized as a source of renewable energy. Mr. Salton 
additionally commented that the Senate majority leader is from Nevada, which helps with 
voting on the future of Nevada’s renewable energy.  
The Air Force wants to lead the way in procuring power from renewable 
energy sources. The political environment was just right for considering Nevada and 
Nellis AFB for renewable energy. The environmental, political, and leadership conditions 
were superb for pursuing the RE project.  
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What catalyzed the Nellis AFB solar project was the DoD report done by 
Pacific Northwest Lab in late 2003. This report helped Nellis AFB become identified as a 
strong candidate for solar resources. As a result, ACC/A7 received a call from 
PowerLight, a private developer that was interested in using Nellis AFB land to put in a 
23 MW PV solar array. 
The political environment supported renewable energy legislation for 
Nevada.  Furthermore, Nellis AFB wanted initiate a renewable energy project because it 
would be cost effective to the base.  The Senator wanted something for Nevada. 
Additionally, there were some people who did not have a profit motive but instead may 
be focused on doing something for the environment.  Instead, this project originated from 
Federal Energy Act requirements. The Air Force was trying to scope out opportunities, 
and wanted to take advantage of this opportunity when it materialized.   
The Air Force has a strategy to pursue renewable energy, and is currently 
revamping a holistic strategy for energy that includes development and use of RE. The 
strategy is based on what the AF is calling the four pillars. In review, these include (1.) 
To improve current infrastructure, to do retrofits, buy better lighting and more efficient 
chillers (air conditioners), (2.) improve future infrastructure; with new design standards, 
such as LEAD principles, (3.) procure Renewable Energy, (4.) manage utility costs, by 
getting the best rates the AF can and to lower our costs for things like standby charges, 
demand charges, late fees, and everything else. The AF would litigate rate increases and 
manage utility costs. This four pillar strategy is currently being developed and helped 
create the environment needed for the Nellis AFB RE project. 
There were not any specific parts of the Federal Energy Act that directly 
affected decision-making during the project’s contracting effort, but understanding how it 
may affect the power generation business was considered. The Federal Energy Act 
focuses on the financing side and it provides the incentives that will induce a company 
such as PowerLight to initiate a project like this and venture into sun power alternatives 
to energy production.  
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This project was not undertaken to help meet Davis-Bacon requirements 
because it is not a Government MILCON project. It is simply Nellis AFB purchasing 
utilities. Under the terms of this project, Nellis AFB acts as a landlord to the contractor 
who leased the land. 
b.  Industry Perspective 
Regarding the contractor SunPower, it is in the Scientific and Technical 
Instruments industry, whose direct competitors are BP Solar International Inc., 
Mitsubishi Power Systems Americas, Inc., and Sharp Corporation LTD ADR. As the 
public begins to recognize and understand the focus on global climate change and oil 
depletion, green energy is becoming increasingly popular and attracting investors. 
Currently, SunPower is at the forefront of this new green revolution and is spending 
millions of dollars expanding factories to keep up with demand for silicon-based solar 
cells, while reducing the threat of competition.59 Jan Soderstrom, who served as the 
company’s acting CMO and now consults with the company says, “We are limited 
primarily by the production of raw materials. We have to compete with other industries 
for silicon, but that situation should be alleviated somewhat in 2008.”60   To reduce this 
competitive threat, SunPower became its own supplier by purchasing PowerLight.  
SunPower says they make the world’s most efficient solar cells as 
measured by the percentage of sunlight captured and converted into electricity. Their 
advancement of solar technology keeps their competitive edge and market share within 
the solar energy. Typical solar cells convert about 14-16 percent of sunlight into 
electricity, but SunPower cells achieve efficiencies in the 20 to 22 percent range. It 
claims its solar cells and modules generate up to 50% more power per unit area than 
conventional solar technologies. “That is our point of differentiation,” Soderstrom says,  
 
 
                                                 




“driven by our intelligent engineering. We also differentiate on the aesthetic appeal of our 
products, great design.”61  SunPower’s production of innovative solar technology 
differentiates its products from the competition.  
Since, SunPower competes against major companies like Sharp and BP, 
muscling its way past BP in the United States, to claim the number two position comes 
from brand recognition. “I was brought in three years ago to help create a brand for 
SunPower and develop a sustainable, long-term positioning,” Soderstrom explains. “The 
company had been in business for over 20 years but wanted to move aggressively into the 
consumer market.”62   
SunPower markets to both business-to-business and consumer markets and 
is growing at a double-digit rate, restrained only by production capabilities. Currently 
70% of its U.S. business is in California, where sunshine and subsidies help fuel the 
renewable energy market. “Most of our customers are looking for a system that will 
provide them with a lower tier electricity rate and expect that a solar source will supply 
70 to 80 percent of their needs,” Soderstrom explains. “For a 3,000 square foot house the 
average price would be around $30,000, but with state and Federal subsidies, the price 
drops to $20,000.”63   
SunPower is targeting the consumer domestic market primarily in those 
states that have abundant sunshine and favorable subsidies like Nellis AFB. Marketing is 
aimed at generating quality potential customers by determining the prospect’s readiness 
for solar, including the amount of available sunshine, an unobstructed view of sun, and 
other weather related factors. Once a prospect is qualified, potential customers are sent to 
a dealer in the area and the dealer provides an estimate. To make this an even more 
attractive business venture, SunPower offers financing programs.64 
                                                 






To move beyond its component-level business-to-business markets 
SunPower acquired PowerLight, and the two companies approached $1 billion in 
revenue, split approximately 70% business-to-business and 30% consumer installations. 
The PowerLight addition helped SunPower enter into both the commercial business and 
Government alternative energy markets, which leverages PowerLight’s installation 
capabilities.65 
Overall, SunPower’s advantages to the Nellis project were that SunPower 
was the low bidder to verify it did not have contingencies; SunPower had a firm offer no 
matter what NPC came back with on their price.  Nellis ended up with a price of $0.0222 
for the power.  This represented the lowest present value. SunPower was a company with 
a large amount of revenue and experience working with the Government. These were 
important factors considering the 20 year length of the contract. 
2. Leadership Buy-In  
In order to get leadership to buy-in for the Nellis AFB solar energy project it took 
leadership buy-in from all levels of:  Air Combat Command, Nellis Civil Engineering, 
and SunPower Corporation. Specifically, for the Air Force, the Nellis AFB Photovoltaic 
Power Project started in early 2004, when PowerLight, a private developer, contacted 
Nellis AFB with a proposal to place a 23 MW PV system on Nellis AFB.  
First, PowerLight was referred up CE’s chain-of-command to Mr. Steve Dumont, 
HQ ACC Mission Support Civil Engineering Office (ACC/A7OE). The 99 CES Energy 
Office recognized that under the current decision making hierarchy, the approval for such 
an ambitious and novel project resided with HQ ACC in Langley, Virginia. 
Mr. Dumont worked power purchase agreements. When he received the message 
from PowerLight, he already knew the cost parity between PV and traditional energy 
generation was cost prohibitive. At the time, PV cost $0.27 per kW hour, versus only 
$0.075 per kW hour from Nevada Power Company. The initial reaction was the 
unsolicited proposal would not be an economically feasible solution for the AF. 
                                                 
65 CMO Council. (April 2007). Retrieved November 8, 2007, from the World Wide Web: 
http://www.cmocouncil.org/resources/marketingmagnified/2007/april.asp. 
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This situation highlights the disconnect of centralized decision making; but 
getting HQ ACC involved at the very beginning was a critical element in awarding the 
contract expeditiously. Initially, Mr. Dumont was unaware of Nevada’s aggressive 
renewable energy initiatives. At the very least, his skepticism delayed the proposal 
evaluation by two weeks. He did not become engaged until he received a call from Mr. 
Al Day of Air Force Civil Engineer Support Agency’s (AFCESA) Civil Engineering 
Squadron. PowerLight did get through to Mr. Day and explained how they could make 
such an ambitious project economically feasible. ACC was interested and immediately 
began a quick economic analysis of the proposed plan, providing more leadership buy-in 
to the project. 
Second, HQ ACC had to ensure the leadership at Nellis AFB embraced the solar 
energy project. Steve Dumont and personnel at ACC/A7 knew it would require a 
champion at the base to take the initiative. To begin this process, HQ ACC contacted the 
99th Contracting Squadron (CONS), Nellis AFB. Personnel from HQ ACC Mission 
Support Energy Office and AFCESA traveled to 99 CONS, Nellis AFB, to start the AF 
contracting process at the base level and verify their leadership was ready to provide the 
necessary support for such an ambitious power project.  
Third, SunPower purchased PowerLight Corporation in January 2007, a key 
supplier of solar power systems that designs, deploys and operates hundreds of large 
scale solar systems around the world.66  SunPower’s acquisition of PowerLight occurred 
just six months after Nellis AFB awarded a solar energy project to PowerLight in July 
2006. By integrating processes and technologies across the value chain, SunPower plans 
to reduce the installed cost of a solar system by 50% before 2012 with its purchase of 
PowerLight.67  Additionally, SunPower believes solar systems will produce power that 
can compete with retail electric rates and become a mainstream energy resource.68  
Ultimately, SunPower’s interest in building a large-scale solar energy project at Nellis 
                                                 
66 East Bay Business Times, “PowerLight to Buy SunPower for $265 Million.” Retrieved November 
16, 2007, from the World Wide Web, 
http://eastbay.bizjournals.com/eastbay/stories/2006/11/13/daily24.html.  
67 SunPower website History section.  
68 SunPower website About Us/ History section. 
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AFB originates from its special business incentives gained for selling PV technology, its 
accelerated growth in the solar energy market, and its ability to reduce the threat of 
competition.  
3. SunPower Growth Strategy  
According to SunPower CEO Tom Werner, SunPower’s growth strategy is to 
strengthen its global customer base. In order to achieve this, SunPower built a greater 
supply-chain of opportunities through strategic business investments, the largest of which 
was purchasing PowerLight Corporation, originally SunPower’s main supplier of solar 
panels. 
After SunPower agreed to purchase PowerLight, Tom Werner, CEO of SunPower 
said, “PowerLight presents us with a downstream of investment opportunity that will 
accelerate SunPower’s revenue growth while meeting the long-term financial model. We 
intend to build on our strong market positions and duplicate our success in other 
emerging markets.”69   
SunPower believed the acquisition would enable it to develop the next generation 
of solar products and solutions that will accelerate solar system cost reductions to 
compete with retail electric rates without incentives and simplify and improve customer 
experience. The total consideration for the transaction was $334.4 million, consisting of 
$120.7 million in cash and $213.7 million in common stock and related acquisition 
costs.70  The acquisition of PowerLight has been lucrative for SunPower. As of 
November 23, 2007 SunPower’s 52-week stock price range has increased from $33.30 
per share to $164.49 per share. 
 
 
                                                 
69 SunPower website, “SunPower Signs Agreement to Acquire PowerLight Corporation”, statement by 
CEO Tom Werner. Retrieved November 16, 2007, from the World Wide Web, 
http://investors.sunpowercorp.com/releasedetail.cfm?ReleaseID=218726.  
70 SunPower Corporation. (November 15, 2006).  
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It is apparent that the solar industry is extremely competitive. A financially strong 
company, with experience and resources to develop the Nellis AFB solar project is 
beneficial. The SunPower strategy benefits Nellis AFB because the contract is under a 20 
year PPA. A steady supply of replacement solar panels and equipment over this 
timeframe is needed. 
 
 
Figure 8.   SunPower Corporation Stock Price. (From: Public, NASDAQ: SPWR). 
http://bigcharts.marketwatch.com/quickchart/quickchart.asp?symb=spwr&si
d=0&o_symb=spwr 
4. Federal/State Incentives/Disincentives  
First, ACC/A7 gathered information on Nellis AFB’s energy use, current pricing 
and the PUC’s tariff structure. The breakdown included the estimated value generated 
from selling the energy credits, the Nevada Power Company’s rate structure for Nellis 
AFB, and a state tax incentive that equated to approximately $0.02 per kWh. This quick 
analysis showed such a project might provide a benefit to the AF. Next, ACC/A7 began a 
detailed analysis of PowerLight’s plan.  
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In order to be able to compare the proposed plan to the current situation, ACC/A7 
recognized the advantages of building a model that represented the costs associated with 
Nellis AFB’s power consumption. This was a complex task. The cost per kilowatt hour 
depends on several factors; including time of year, time of day, total usage, applicable 
tariffs, additional fees and charges, whether this usage occurs during peak, mid-peak, or 
off-peak periods. Given the fact the rate may change several times throughout the day, it 
was important to capture historical usage. 
It was critical for ACC/A7 to use the most recent load data for an entire year, in 
the form of 15 minute intervals. Once the model was constructed, it was validated against 
the actual billing statements. The model was then fine-tuned until it matched billing 
records. Next, ACC/A7 substituted the expected solar array output in the validated 
model. The model indicated the proposed solar array would save the base an estimated 
$1M per year. HQ ACC completed the model and the results indicated the proposed solar 
project would benefit both the AF and Nellis AFB. 
This model did not account for the variables associated with energy usage and 
rates. The variables include actual usage, and the PUC approved rates and tariff structure. 
Power usage has the potential to either decrease, as a result of greater than anticipated 
conservation efforts, or increase, as the result of base expansion or other usage factors. 
Significant changes in usage will place the base into new rate tiers.  
Second, Nevada Power Company is expected to provide standby power to meet 
the bases power needs should there be a problem with the solar array. Naturally, this 
standby power generation capacity comes with a cost. The power company would pass 
this cost on to their customer base. This would be the same as having an unplanned loss 
in production, yet still have to maintain the entire factory, and as a result, finding it 
necessary to distribute the fixed overhead cost over the fewer finished products. Would 
most of the power customers have to pay for the standby capacity? How much will this 
impact the amount the base pays for the 70% of power bought from NPC?  
Fortunately, the new system was designed to minimize the chance of a large scale 
failure. The use of a complete distributed generation system means that if a row of panels 
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fail, it does not affect the rest of the array. This design mitigates the need for all but a 
very small portion of standby power. Furthermore, the solar array is on site and feeds 
directly into the base’s power distribution grid. This minimizes the possibility of failure, 
as the generation facility is better protected because of its location, and less susceptible to 
risks from unpredictable off-base events. 
The model included an amount for the standby rate for the economic analysis. 
This was a best guess and prudent move, since the actual rate could not be determined in 
the early stages. The AF is currently in negotiations for the new rate and has found new 
information that directly impacts this issue. Nevada State Legislature’s Assembly Bill 
No. 178, Revises provisions relating to net metering and energy (BDR 58-1054), 
February 26, 2007, states: 
3. If the net metering system of a customer-generator who accepts the 
offer of a utility for net metering has a capacity of more than 100 
kilowatts, the utility:  
(c) Shall not charge the customer-generator any standby charge. 
Throughout the entire project development and numerous discussions with NPC, 
there was no disclosure of this little known fact; that in certain situations the benefactor 
of an installed solar array may not be assessed any standby charge. The results of the 
current negotiations are expected to be very favorable for Nellis AFB as standby charges 
may be eliminated under the Nevada State law. This initial concern about an added cost 
may have turned into greater than anticipated savings for Nellis AFB.  
Shortly after the contract was awarded, Nellis AFB benefited from a rate 
reduction from Nevada Power Company. This resulted in slightly smaller potential 
savings from the project, as the rate negotiated for the solar power will remain fixed for 
20 years. The other concern related to a possible change to Nellis AFB’s standby utility 
rate with NPC. It could be reasoned the standby rate for Nellis AFB would increase 
significantly since the solar array would provide 30% of the base’s power previously 
provided by NPC.  
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SunPower’s incentives for developing the solar energy system at Nellis AFB 
come from its ability to buy and sell PV technology to the Air Force as well as to the 
State of Nevada.71  First, SunPower is attracted by a 20-year indefinite term utility 
contract with Nellis AFB. Although SunPower will only collect some its profits after 
completing the Nellis AFB project, SunPower will realize immediate cost savings 
through its fixed contract, which allows it to achieve higher profits as it develops more 
efficient solar energy panels.72  For instance, SunPower has already replaced some of its 
panels with Power Tracker panels that capture 30 percent more energy, which offsets 
upfront costs.73  Additionally, SunPower’s development of a lower-cost solar system at 
Nellis AFB over the next five years has potential to increase its overall profits.  
SunPower is seeking profits (through MMA Renewable Ventures management) 
by selling PV RECs to Nevada Power. Since, the State of Nevada has the most aggressive 
renewable energy laws in the United States, the State’s use of credit multipliers, in 
addition to a set percentage in the Renewable Portfolio Standard (RPS), is an incentive 
for SunPower (MMA Renewable Ventures). Although, the financial particulars of these 
REC sales are confidential between all parties, the fact that the State of Nevada triples the 
credit multiplier for PV technology is financially more beneficial.  
5. Contracting Vehicles 
This section highlights and analyzes several key points based on discussions with 
Mr. Salton and documents provided which address the Nellis AFB contracting process.  
The four major analysis points are:  (1) requirements generation is not an easy or quick 
process; (2) defining requirements for a complex necessity such as installing a PV farm 
call for a team approach which includes Government and contractor personnel; (3) an Air 
Force base must understand its external environment; and (4) a well-written solicitation is 
a reflection of a total team effort.   
                                                 
71 MMA Renewable Ventures (financier) is the third party that manages and sells energy and RECs.  
72 SunPower Corporation Case Study.  
73 Ibid.  
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a. Generating Requirements 
The first key point is requirements generation is not an easy or quick 
process, as discovered when Mr. Salton revealed that requirements generation for this 
project was not an overnight process. It was the result of significant time and effort from 
many organizations. It was important for the 99th Contracting Squadron to be able to 
define the requirements as clearly as possible. Achieving clearly defined requirements 
was a result of personnel from ACC/A7, AFCESA, 99 CES, and 99 CONS Contracting 
Officers effectively coordinating their priorities in a collaborative effort. Mr. Salton 
indicated it was his organization’s priority to improve organizational understanding of 
how to define a requirement and work as a team.  In order for this to work, the 99th CS 
had leadership personnel go through a vetting process which included asking probing 
questions in an effort to define the need, and obtain actionable requirements. Defining the 
requirement and being able to know who the customer is and who will speak for the 
customer is very important. 
b. Defining Requirements 
The second key point is defining requirements is a team effort.  The key 
players had an ambitious work schedule and it was important for Mr. Salton to push them 
through the requirements defining process and writing the Statement of Work (SOW). In 
the beginning, there was uncertainty as to the deliverable. The players sometimes 
confronted a problem of not having enough information as they were working through 
certain phases of the requirements definition process.  When faced with this situation, it 
was beneficial for them to halt the process, contact an outside source, such as a subject 
matter expert, via telephone or linking to a VTC. Being able to capturing critical 
information at that point in time is integral to helping the process move forward. Mr. 
Salton found it very important to get everybody together, on a computer, and formulating 




A significant challenge in defining the scope and limitations of the 
proposed project and meeting the goal of having an actionable product for RFP 
preparation in a short amount of time was that there was no template for it. Mr. Salton 
and his organization had to create the template. Further complicating the definition 
process was the fact that this is a contract with a lease feature. 
As Mr. Salton indicated, getting to the point of administrating the contract 
may not be as challenging as the political aspect. The contractor would be investing 
heavily in the project, installing it, and then starting to earn money for the investors. Mr. 
Salton gave great advice when he said the contracting officer needs to stay out of the 
political aspect because contracting officer duties are to be fair and impartial, and not be 
involved in political matters.  
c.  Understand an Installation’s Circumstances 
The third key point is that a DoD installation needs to understand its own 
peculiar circumstances.  Mr. Salton was able to successfully coordinate all of the players 
and share expectations. Expectations were shared in terms of product, process, and 
timeframe. Nellis AFB understood its own peculiar circumstances, such as the state and 
county regulations, and the environmental considerations that may have an impact on 
executing the project with expected results.  
Mr. Salton did well in helping to flush out issues such as describing what 
exactly this project was going to achieve in the end. Defining what Nellis would provide 
and the restrictions on the leased property were key. The reason is both contracting and 
real estate components to consider for this venture and real estate laws are much less 
flexible, according to Mr. Salton. 
d.  Solicitations Take a Team Effort 
The fourth key point is a solicitation reflects the overall goals of the 
Government team in defining the requirements. The result of this particular effort was the 
99th Contracting Squadron issuing Solicitation number FA4861-06-R-B501, issued April 
18, 2006 as a negotiated (RFP) type of solicitation. This solicitation was very well written 
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and had many well defined requirements. For example, interested contractors were 
required to submit proposals at or before 1400 hours on May 18, 2006 to be considered 
responsive. The Government provided a clear scope and purpose in the solicitation 
stating that it is requesting proposals for the purpose of contracting with a qualified utility 
provider to furnish all labor, materials, tools, equipment, and incidentals necessary to 
supply and deliver renewable (solar power) utility service to Nellis AFB from a 
contractor owned PV array. The Government wanted the contractor to be responsible for 
any ancillary and/or incidental services, including scheduling and coordination, required 
to deliver electricity to the delivery point at Nellis AFB.  
The Government intended this acquisition of the renewable utility service 
to be governed by the FAR and its supplements. It was the Government’s intention to 
award an indefinite term electric utility contract that will result in overall lower unit cost 
for electric utility service than what Nellis AFB is currently purchasing from Nevada 
Power Company Rate Schedule LGS-X-T. If all the proposals received were for more 
than the cost of service from Nevada Power Company, the Government reserved the 
option to not award the contract because this would not be beneficial to the Government 
and its desire to save taxpayer money.   
The Government decided to add the reservation that a PV array produces 
both renewable energy (solar power) measured in Kilowatt-hours (kWh) and renewable 
energy credits (REC’s). Nellis AFB was aware that the proposer must sell both outputs of 
the PV array, i.e. kWh and REC’s, to have a viable project; however, the Government 
was only interested in the acquisition of kWh from the solar array and was not seeking to 
purchase the REC’s. 
For contract award purposes, the government had two options. It could 
award the contract ‘Best Value’ or ‘Lowest Price Technically Acceptable’ (LPTA). In 
this case, the Government desired to minimize costs and decided the selection of a 
contractor would be based on a LPTA source selection process consistent with the 
evaluation factors described in Section M of the solicitation, “Evaluation Factors for 
Award.”  The Government intended to negotiate with all responsible and responsive 
offerors who submit proposals within the competitive range. FAR 15.306 required the 
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Procuring Contracting Officer (PCO) to establish a competitive range comprised of all 
technically acceptable proposals. This competitive range may further be limited to the 
greatest number of proposals that will permit an efficient competition and those offerors 
outside the competitive range would not be allowed to continue participating in the 
procurement. Therefore, offerors were encouraged to submit their best offer as their 
initial offer.   
The Government wanted the utility service to comply with all applicable 
Federal, state, interstate, and local laws and regulations, as they may be amended from 
time to time, including those requirements relating to health, safety, and the environment 
issues. The Government wanted the contractor to determine the optimum PV array size 
for Nellis AFB based on historic meter data, sun’s angle of declination, proposed PV 
panel specifications, terrain, and available land. The Government’s preliminary 
calculations showed the PV array size would be in the range of 15MW (DC) to 20MW 
(DC). The PV array would need to be designed so that Nellis AFB would use all the 
power produced. The Government intended to have the contractor complete all 
construction and have an operational PV array within 24 months of contract award. The 
contractor would be permitted to bring on partial loads as PV modules are completed and 
Nellis AFB would acquire the power as it comes on line. The contractor would need to be 
able to explain how excess power, i.e. when the PV output is greater than base demand, 
would be consumed and billed. 
The PV array installed under this contract needed to meet certain criteria. 
It would be the Government’s responsibility to provide approximately 140 acres in the 
vicinity of Range Road and the closed landfill for the construction of the PV array. This 
land would be conveyed via a separate ground lease. The 99th Contracting Squadron did 
provide the lease array template on May 23, 2006, which outlined recitals, leased 
premises, and a total of 33 conditions. Examples of some of these conditions are term and 
delivery of possession, easement and rights-of-way, condition of leased premises, and use 
of leased premises. This lease acknowledges that the Air Force is required under the 
Energy Policy Act of 2005 to purchase energy from renewable sources, such as solar 
technology, starting in 2007.          
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As an onsite generator of solar power, the contractor will be operating its 
solar array in parallel with the electricity supplied to Nellis AFB by Nevada Power 
Company from outside the base. The contractor would be required to provide all 
inverters, transformers, switchgear, wiring, and protective devices to connect to the base 
electrical distribution system. To ensure this was completed, the Government would 
require offerors to submit evidence with their proposals that a request to Nevada Power 
Company for an Interconnect Agreement has been made. No contract could be awarded 
until an Interconnect Agreement with Nevada Power Company is secured. 
The Government was concerned about security and requested that the PV 
array be protected on all sides to prevent unauthorized persons from entering the area, 
tampering with the array, and to protect against the danger of electric shock. As a 
minimum, the height of the fence would need to be six feet and Nellis AFB would need 
to approve the type of fence. The contractor would need to take action or modifications 
necessary to assure the PV array is compatible with Nellis AFB electrical distribution 
system. Any proposed modifications that would affect the Nellis AFB electrical 
distribution system would require the approval of Nellis AFB. The PV array should not 
have any adverse affects on the Nellis AFB electrical distribution system, or on loading, 
power factor, voltage levels, transformers, structural integrity, protection device 
coordination, or the operation of any base electrical equipment.   
The Government wanted the PV array to produce power that is inverted 
and transformed to the 12.47 KV three-phase base electrical distribution system. The 
power supplied to Nellis AFB would need to be free from power quality issues such as 
surge, under voltage, overvoltage, harmonics, voltage sag, or voltage swell. In the event 
of a power outage at Nellis AFB substation or from the Nevada Power Company 
substation, the PV array would need to automatically stop producing power. The 
contractor would need to use the 2002 National Electric Code (NEC), National Electric 
Safety Code, and other applicable Federal, state, and industry standards as applied to this 




specifications in conjunction with the statement of work. Nellis AFB reserved the right to 
reschedule to proposer’s work requiring service interruption at any time if such 
interruption might adversely affect Nellis AFB’s missions and operations.   
These are all strong examples of clear requirements and the effort of a 
diverse group to understand what is needed, who the customer is, and what exactly needs 
to be accomplished by all parties subject to the contract. A lesson learned from this 
process was that a competitive RFP solicitation was needed, ensuring the least cost and 
minimization of potential for protests. Further, it appears that an indefinite term utility 
contract needs to be approved and awarded at base level. The long term lease provides 
stability for investors. Having a small dedicated core team streamlines RFP development 
and evaluation process. It is clear that secure leadership support up front is essential and 
all stakeholders need to be involved from the start such as real property, contracting, 
legal, engineering, and security. It seems necessary to include the model interconnect 
agreement in the RFP and know jurisdiction of site for tax purposes. Clearly ranking 
proposals in order and document seems helpful along with documenting non-conforming 
proposals to provide support in case of protests. Formalizing a business case for 
leadership and reviewing proposals for stated or implied contingencies and ensuring they 
are eliminated is important. Securing funding for EA, EBS, legal survey, and land 
appraisal before the project moves forward is a solid step. An organization should clearly 
define calculations for “low bid” in the RFP and base calculations on the life cycle cost. 
Establishing primary and alternate representatives for all stakeholders, ensuring 
functional experts are readily available, and educating construction inspectors about 
unique requirements for contract vehicle use are important. 
6. Application to Other Programs 
It is possible to develop a similar model for RE, in general, to be used at other 
installations. Mr. Dumont rationalized that it really depends on how each state’s PUC 
wants to push REs and how they want to structure their portfolio requirements. For 
example, Davis-Monthan AFB’s PUC is closer to Nellis AFB’s model than to 
California’s RE model. 
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In order to develop a similar model for RE, there is a significant level of detail 
needed for computing more accurate costs and the model must be customized to each 
location due to each base having their own profiles. Each base will have a customized 
rate structure and tailored tariff structure and schedule. The model would need to have 
the related tariff structure added into it. It is not possible to just change the numbers in the 
formulas as the application is also likely to be different for each power company. 
No other southwestern bases have built or contracted solar power generation 
facilities yet. For example Edwards, Creech, Luke, and Davis-Monthan have not done 
any solar to this point. Nellis AFB is leading the way with PV Solar and what has been 
accomplished at Nellis AFB may be applied elsewhere, such as Edwards, Creech, Luke, 
and Davis Monthan Air Force Bases, which have not initiated solar RE projects to this 
point. 
ACC/A7 is not currently working on models for any other bases but is 
considering a potential solid waste generation project at Davis-Monthan; but, 
organization reaches a point of modeling this location. This would potentially work 
similar to the Nellis AFB model as the AF would lease the land and the contractor would 
own and operate the facility, then sell power to the base at a discount. There is currently a 
strong green contingent opposing the project as the concept of burning trash seems 
counter to environmental conservation. Burning trash to produce power is not considered 
a form of renewable energy by the Federal Government. 
Net metering laws can affect the project. For example, Michelle Price referenced 
the Oregon Army National Guard who is considering a project, but the plant will be 
located away from the using installations. Oregon allows for net metering and the PV 
plant output and usage would be tracked. Because of state laws, the Guard will be able to 
utilize off-site power generation and be able to realize the full benefits from the 
negotiated rate. 
There are some recommendations for projects dealing with solar energy to make it 
more reproducible but circumstances are likely to be significant.. In the Nellis  case, the 
AF was fortunate in its timing. If the AF had attempted to complete the PPA three 
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months later, the project may not have happened because there were many entities 
interested in selling RECs to NPC, it is likely that somebody else would have sold them 
and NPC would not have had to buy anymore, RECs.  
Individual state laws, regulations, and incentives appear to be a significant 
evaluation factor. Examining what is available and what is going to make the market 
favorable for RE projects is a significant factor. Once identified, it appears important to 
time the project to incentives. When analysis indicates projects are likely to be 
economical, establishing a core team of four to eight people to execute quickly appears to 
be a key to success. This team will coordinate actions, approvals, and requirements 
within a limited timeline, so forming a small high functioning team with strong 
leadership support is considered essential.  
There are some key components that are apparent for a successful RE project. 
Barem’s theorem states to make a project work there must be three things:  (1) 
Economics, (2) Engineering, and (3) Politics. In this case, politics was the legal 
component. The AF had a utilities lawyer on its team who proved invaluable in 
interpreting the myriad of laws, rules, and regulations to guide the team in successful 
decision-making. The AF had a contracting person on the team, because without a 
contracting person, ACC/A7 would have difficulty in formulating acceptable contract 
items like the SOW and other contract requirements. There was a specific process the AF 
wanted to use for its solicitation and selection and it was important to make the 
Contracting Officer part of the team and for this person to take ownership of that part. 
Lastly, the AF had a person working the economics portion, which resulted in the 
ACC/A7’s model and validation process. The AF had all the critical components that 
were apparently necessary and analysis indicates that it would be important to consider 
an environmental person as part of the team. The Nellis project PV array does not have 
nearly the environmental impact that a windmill or waste energy plant would, so the 
environment expert was not as essential. 
It is important to understand how a potential provider makes a profit and the 
business of solar power. The technology changes very fast and it is possible that the 
product being delivered today could be close to obsolete. Does a base know if it is buying 
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obsolete technology and does it matter? Is the contractor providing the base a product that 
requires intense maintenance? Will the contractor’s maintenance cost rise faster than their 
revenue? How will all of this impact the base’s ability to obtain sun power or other RE 
source? 
Analysis shows that it is necessary to thoroughly define the requirement and 
describe what the project will achieve and what restrictions apply to the contracted 
parties. What is going to be provided? What kind of land will the base provide? What 
kind of rights are underneath the land? These questions are important because there are 
both contracting and real estate components to this venture. 
This project was accelerated when compared to a traditional MILCON contract. 
This surprised many by how fast the construction is progressing as typical MILCON 
projects are measured in terms of years. It is financially beneficial for the contractor to 
finish quickly and begin to generate the necessary Return on Investment (ROI). The 
Government’s concern is ensuring the contractor is following the terms and conditions in 
the contract, and also, benefits from the reduced cost energy provided. 
Analysis of the Nellis program indicates that the following steps are necessary, a 
description on how a similar RE project should work including what changes should be 
made, what would have to be done differently, and potentially changing the timeline. 
The EBS and legal survey needs to be done first. These should be done before the 
RFP goes out. A base needs to be able to tell the people who bid the exact boundaries of 
the land to be used. The issue with all the little pieces, such as where they come off the 
land and connect to the grid, must be covered in some language, but it will remain 
unknown until the contractor submits a design of where these connections may need to be 
made. 
The RFP does not include a final design. It is a proposal and it will not be known 
where the contractor needs to connect until getting into the details of the proposal. The 




leased land to connect with the grid, and provide the contractor the process they will need 
to follow for that. In the case of Nellis AFB, many things were done perfectly, in how 
they evaluated the bids and moved forward. 
A single point of contact and alternate for the contractor must be identified early 
in the project. In this case, the parties involved thought having a single POC would be a 
negative, but found the opposite to be true. Prior to the single POC, the contractor had 
worked directly with the Real Property Office, but the other parties did not have 
awareness of what was discussed. The same thing was happening with the Legal Office. 
Nobody knew all the pieces that were going on. Having a single POC ensures key people 
know and receive the right information. 
It is critical to have a dedicated person for such a large project. A project of this 
scope really requires non-stop support. Early on, a base should identify as many key 
players as possible from a Real Property person at the base level to a legal representation 
at the base level to contracting at the base level and to base level CE. Then a base should 
get the AF Civil Engineer Support Agency Utilities Litigation Team involved early on, as 
they were in this project. The ACC/A7 Energy team and the command energy people 
need to be involved early on, because they are very experienced people in doing this type 
of work. Once all these players are together as a team, things become much easier. 
Nellis AFB found that having two lawyers is good because if one is not available 
to review, the other would be. An example is with the interconnect agreement. Given the 
normal amount of time needed to staff such documents within the AF does not coincide 
with such an aggressive and fast paced project. A base may get a document on a 
Wednesday and need it signed by Friday at the Wing level. How do you get that done 
becomes the question. Having a lawyer identified who can get the document and can 
walk over to the Wing Commander’s Office to get it signed can be a big help. The 
lawyer’s accessibility to the Wing Commander is something most other personnel and CE 
personnel do not have. Ease of accessibility is necessary to keeping the procurement 
process moving forward.  
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The lease is signed at the AF level and all other documents are signed at the 
Wing/base level. The installation commander must be involved and understand his role 
and know that timeliness is a key ingredient in signing the required documentation. It is 
important to keep the installation commander informed and aware of the project’s 
progress. It is important to have a project manager who is aware of everything. A 
construction inspector needs to be involved from the very beginning as well as an 
environmental inspector. 
Because environmental issues, such as dust, water, and drainage, are documented 
in the lease, the contractor must follow all environmental regulations at the state and local 
levels, to include dust control issues. Some people at Nellis AFB were concerned the base 
would be cited for violations. It is not the base’s land, but the contractor’s leased land, 
and the contractor would be cited for any violations. 
It is CE’s role to ensure the base is not portrayed as an organization that is 
violating environmental rules. CE does not want construction stopped because of a 
violation of an environmental rule. It is a real possibility that the state environmental 
enforcement personnel could come out to the base and, if they find the contractor is not 
following the rules, shut down the operation until they can fully comply. CE does not 
want this to happen, so they provide their own level of internal oversight to tell the 
contractor that they identified potential issues that need immediate attention or the state 
will shut them down when they find it. CE’s efforts at Nellis AFB have helped keep 
construction moving along without interruptions. Getting environmental involved was 
important. 
It appears as soon as the contractor obtained the land lease, they were responsible 
for their conduct on it, to include adhering to EPA regulations during construction. Any 
violations would be assessed to the contractor and not the base. It is not a MILCON 
contract. 
The contractor found there were several things they had not planned for and had 
to make changes. For example, they hired their own environmental specialist to assist 
with their construction. They hired an outside contractor to look at their water drainage. 
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Once identified, they took the necessary corrective and preemptive measures. Many of 
these measures are things CE would not have thought of doing, had they not contacted a 
base environmental inspector to go out and take a look. 
Nellis AFB found that it is advantageous to have a construction inspector 
involved from the very beginning. They will need to coordinate activities, such as 
connecting to the base grid, and a significant number of power outages. It is critical to 
have someone involved who knows what is going on at all times. The initial impression 
might be a base would not need many people involved since the contractor is doing all 
the construction, but there is a very real need for the right personnel support to keep 
things moving and to mitigate issues. The AF followed as good of a process as possible 
for soliciting the project and getting that moved along quickly, and there doesn’t seem to 
be anything there to correct. 
CE mentioned they used the EUL framework for this renewable energy project, 
but did not abide by all its rules and requirements. There are changes to streamline the 
process with regards to EUL when pursuing a renewable energy project. For instance, a 
base can do any RE project using the Nellis AFB model. An EUL must go through the 
AF Real Property Association, because they manage the lands of the AF. A base has to 
go through them. They hired a contractor to do the EUL studies. 
Nellis AFB felt they did not need another party to evaluate the land, since they 
already had contractors approach with unsolicited power proposals saying it was a good 
project. Nellis AFB already was convinced it was a good project ahead of time. The EUL 
program does have value when there is some land and no idea what to do with it. They 
will come in and evaluate it and provide recommendations for land use. Nellis AFB on 
the other hand, had land and knew what to do with it. Nellis AFB felt there was no need 
for further discussion or studies.  It is possible to use the leasing authority within the 
AFB. The AF prides itself in being on the cutting edge of initiatives and the Nellis AFB 
project accomplished this.  
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C. SUMMARY 
This section analyzed political environment, leadership buy-in, Federal/state 
incentives/disincentives, contracting vehicles, and application to other programs.  It 
appears all these elements need to be present in order for the PV Array to provide Nellis 
AFB with reduced electrical demand and recurring annual utility cost savings with no 
out-of-pocket capital investment. Additionally, these six elements help place Nellis AFB 
at the forefront of federally-mandated energy conservation and renewable energy 
initiatives.  
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V. CONCLUSIONS AND RECOMMENDATIONS 
A. INTRODUCTION 
The AF Strategy includes the pursuit of RE through four main pillars:  1) Improve 
current infrastructure; 2) Improve future infrastructure; 3) Procure Renewable Energy; 
and 4) Manage utility costs. For RE projects to provide a benefit for the AF, they must be 
economically feasible.  
The economic feasibility of RE is the result of state offered rebates and/or RECs. 
State rebates are often limited to $1M. The larger RE projects can easily cost $100M or 
more, so the small state rebate is an insignificant incentive towards new construction. 
However, RECs are adjustable to provide the needed incentive to attract business to RE 
generation. The State of Nevada created a comprehensive RPS; and then provided the 
necessary REC multiples to attract interest to historically cost prohibitive RE 
technologies, such as Solar Photovoltaic (PV). 
The Air Force (ACC/A7 energy office) learned several lessons from the Nellis 
AFB project. Both speed and execution were the most visible lessons learned on their list. 
Private PV businesses were attracted to Nevada because of the increase in PV REC 
valuation, but NPC was only buying a limited number of the credits. Once NPC fulfills 
their RPS quota, they would not have a need to purchase additional credits until the quota 
was raised. This created a competitive environment for more than just the new RE 
suppliers. Nellis AFB was competing for benefits, in the form of lower utility costs, from 
the new RE power generation. The new RE power generators easily could have 
negotiated the sale of the power to other customers, including to NPC.  
B. CONCLUSIONS 
This paper provides a roadmap for other Air Force bases to utilize while 
implementing renewable energy initiatives in support of the Federal Energy Act 
requirements and DoD renewable energy goals. Other Air Force bases should carefully 
examine what the existing renewable energy requirements are at the Federal level, how 
these requirements are passed down to Air Force organizations, and how the Air Force 
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used contracting processes to make Nellis AFB North America’s largest solar energy PV 
plant. In order to do this, an organization must be aware of how incentives, resources, and 
authority affect the base, the state, and the Contractor.    
1. Understand the Incentives 
Significant incentives provided motivation for Nellis AFB and SunPower to build 
the solar PV array. Specifically, incentives for using solar power at Nellis AFB came 
from cost savings using solar power rather than Nevada Power, a more expensive energy 
source, and from the State of Nevada’s incentive program, since Nellis AFB was able to 
meet the Federal energy requirements. At the same time, SunPower gained entry into the 
government renewable energy market while also continuing to make money from selling 
RECs to Nevada Power. 
2. Be Aware of the Existing Resources 
Solar energy worked at Nellis AFB because of its geographical location. The 
State of Nevada had the right infrastructure for the implementation, sustainment and 
supportability of the PV plant. In addition, SunPower had proven solar energy technology 
being used globally to meet the Air Force renewable energy needs.      
3. Ensure Proper Authority 
Both Nellis AFB’s 99th CONS and 99th CES dedicated personnel to administer 
appropriate contracting policies, ensuring that the contract was performance-based. The 
State used the Public Utility Commission of Nevada (PUCN) to approve the solar array 
as a power plant. Approval from the PUCN and performance-based contract gave 
SunPower the authority it needed too quickly construct the PV plant the way it wanted to 






The researchers propose several recommendations to achieve sound and efficient 
RE power purchasing projects for each of the four primary stakeholders: the Major 
Command, Installation Civil Engineering Energy Office, Installation Contracting 
Agency, and the Contractor. 
1. Major Command Mission Support 
The primary office has the expertise to create an appropriate model to compare 
current and proposed installation energy configurations. 
• Timeliness is of the essence. Each installation’s energy office 
representative must remain vigilant to emerging RE opportunities and be 
willing to act quickly to capture them. They do this by conducting market 
research, market surveillance, and establishing or maintaining an open 
dialogue with their current energy suppliers. Once a possible opportunity 
is identified, the base must contact their MAJCOM’s primary energy 
office to request a business case analysis of the proposed RE project in 
order to determine the economic feasibility.  
2. Installations Civil Engineering Energy Office 
The primary objective in working closely with CE is to facilitate the entire 
process. Speed in execution is critical to realizing the estimated cost savings for both the 
AF and the contractor. Undue delays, at the fault of the AF, could result in the contractor 
requesting economic considerations. Once an opportunity is identified, the installation’s 
CE office should take the following actions: 
• The installation’s Real Property Office should immediately order an 
Environmental Baseline Survey, land appraisal, and land survey. Even if 
the deal falls through, these documents may be retained for future use. The 
SAF pays for the legal appraisal, and the installation pays for the surveys. 
• Designate a POC and alternate POC to the dedicated core project team. 
Having a single POC ensures key personnel have accurate and updated 
information. 
• Designate a POC and alternate POC for contractor support during the 
construction phase. Due to the accelerated nature of the construction 
schedule, active participation by the CE office is necessary to support the 
contractor’s needs. This person will also provide coordination with the  
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appropriate local, state, and commercial agencies. This person will also be 
required to provide guidance for issues not addressed in the original 
contract.  
• Ensure all core project team members understand the initiative’s 
background. This will prove invaluable to making informed and timely 
decisions. 
• Coordinate with the AF Real Property office. The land lease agreement 
has to be signed at the Air Staff level. It is important to engage with them 
early to respond to any questions and concerns that may cause delays later 
in the leasing process.  
• Coordinate with the AF Civil Engineer Support Agency (AFCESA) 
Utilities Litigation Team. AFCESA will help in negotiating and approving 
the final agreement. 
• Once contract is awarded, a CE representative must conduct regular 
construction inspections. CE’s concern is for the contractors to follow the 
base’s safety and security procedures. CE is also concerned with how the 
actions of the contractor will affect the base. The extra set of eyes will 
help identify potential issues early and result in overall risk mitigation and 
cost savings.  
3. Installation Contracting Agency 
The installation contracting agency is needed to legally bind the Government and 
a commercial business to a contract which provides goods or services to the Government. 
The installation’s contracting agency should take the following actions:  
• Bases should contract for renewable energy because it supports Federal 
renewable energy goals. The Energy Policy Act of 2005 goal of using 
7.5% renewable energy by 2013 and 25% by 2025 are directly supported 
by a base’s choice to pursue renewable energy.  
• The PV developer should design, finance, build, and operate the PV array 
of an installation. The base can sign an indefinite utility purchase contract 
with the developer, including an option to cancel with one year 
notification. Land can be provided for the PV array via a ground lease.  
• A small and dedicated core team should lead the RE initiative when a base 
takes on the challenge of implementing new renewable energy 
requirements. Core teams allow for flexibility, quick reaction, and 
increased sense of ownership and empowerment. The core team should 




• Potential contract vehicles for a base to consider are ESPC/UESC, EUL, 
utility purchase, and IFB. There are a number of funding sources to 
consider as well, including third party, power purchase, and capital 
investment. 
• There are various selection options a contracting squadron needs to 
consider, such as best value and lowest price technically acceptable. When 
considering going with best value, a contracting squadron needs to be 
aware that it is subjective and a protest may be more difficult to defend; 
however, there is more flexibility in selection, and it will not necessarily 
be the lowest cost. With lowest price technically acceptable, it is more 
objective, lower protest risk, and the best price. 
• The contracting squadron should be utilized to the fullest extent possible 
in the process of contracting for renewable energy. Contracting is a 
separate organization and management chain of command. Its sole 
purpose is to accomplish proposal evaluations in accordance with the RFP. 
Contracting will be the source-selection authority and help provide an 
evaluation team. The selection organization needs to consist of a Source 
Selection Authority, a Source Selection Evaluation Chairman, a technical 
team for mission requirement, a past performance team, a pricing team, 
and corresponding advisors. 
• Regarding the technical evaluation, a contracting squadron needs to be 
aware that there is a technically acceptability phase which is subjective. 
Marginal proposals have the opportunity to become acceptable. Clearly 
unacceptable proposals should be eliminated from the competitive range. 
The offeror needs to demonstrate a definitive plan to meet requirements to 
include a performance plan, financial capability, implementation plan, and 
quality management plan. Past performance is important and the offeror 
should demonstrate successful past performance on like or similar projects 
when practical. There is a need for the offeror to demonstrate price realism 
and reasonability. These three factors of mission requirements, past 
performance, and price are of equal importance. 
• The price competition phase is objective, and the contracting squadron 
should consider:  (1) present value cost for PV power using cost per kWh 
as a bid in the proposal; (2) annual escalation factor as a bid in proposal, 
and (3) discount factors from OMB Circular A-94. 
• Contracting squadrons should consider the lessons learned from the Nellis 
AFB PV project. In review, the lessons were to consider a competitive 
RFP solicitation because it ensures the least cost for the Air Force and 
minimizes potential for protest. An indefinite term utility contract is good 
because it can be approved and awarded at base level, and a long term 
lease provides stability required by investors. A small dedicated core team, 
which was five to eight people at Nellis AFB, is good to have because it  
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establishes direct, frequent communication, conducts meetings at major 
milestones, and streamlines RFP development and evaluation processes. 
• All stakeholders need to be involved from the start such as real property, 
contracting, legal, environmental, engineering, security, and others. It is 
important to include model interconnect agreements in the RFP. Proposals 
should be clearly ranked in order. Documenting non-conforming proposals 
is essential and it provides additional support in case of a protest. The 
business case needs to be formalized for leadership. 
• It is recommended to review proposals for stated or implied contingencies 
and ensure these are eliminated.  Funding needs to be secured for EA, 
EBS, legal survey, and land appraisal before the project moves forward. 
These tasks must be completed early to avoid delays. A contracting 
squadron needs to clearly define the calculation for low bid in the RFP and 
base the calculation on life cycle cost. 
• Primary and alternate representatives for all stakeholders should be 
established because it ensures continuity as primary members may not 
always be available. Having functional experts readily available ensures 
quick responses to proposer questions. Also, it is a good idea to educate 
construction inspectors about unique requirements of the contract vehicle 
used because many normal construction requirements do not apply. 
4. Contractor  
Depending on the condition of the land, environmental concerns, and engineering 
problems, the contractor could avoid wasting a significant amount of time and money by 
establishing a strong PUC partnership and addressing these issues from the start. Since 
the contractor sells RECs to the PUC, a clear understanding of these prices is essential for 
the Contractor to have prior to developing a proposal for the Government renewable 
solicitation. 
• The contractor should negotiate with DoD a responsiveness plan that deals 
with supporting short notice entrance through base security checkpoints. 
For example, SunPower may have technical problems that require 
specialized technicians to fix troubles pertaining to solar energy panels, 
inverters, the grid, etc. Since, SunPower does not receive a return on 
investment until after the solar farm is up and running, every time there is 
a unique problem before the solar energy project is completed, more time 
is wasted when technician’s are unable to fix solar energy problems 
because they cannot get access through base security checkpoints without 
long-lead times. The lack of base entry for the contractor’s technician 
results in time and money lost because the technician is unable to repair 
the solar energy problems timely.  
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• In order to better manage security issues like this, the contractor and DoD 
should establish a way to have off-duty military personnel work as paid 
escorts for these unique situations. For example, at Buckley AFB, off-duty 
AF personnel were hired to escort contractors while they repaired program 
problems. Allowing SunPower Corporation to hire off-duty DoD 
personnel with clearance to act as an independent security escort like at 
Buckley AFB will improve stop work orders.  
• The contractor should develop a strong partnership with the local Public 
Utility Company (PUC) to better understand both the special 
circumstances that exists to tie into the PUC energy grid and better 
understand renewable energy credit prices.  
D. AREAS FOR FURTHER RESEARCH 
1.  International – Foreign Relations Kyoto Accord and host nation 
agreements:  The DoD should make every effort to meet the highest 
Renewable Energy/Carbon Reduction requirements, whether it relate 
directly to the Federal Energy Act or the host nations’ minimum 
requirement. 
2.  AF Energy Strategy second pillar economic analysis:  Improve future 
infrastructure through energy efficient design standards, such as 
Leadership in Energy & Environmental Design (LEED) principles.  
3.  How the implementation of a National Identification card would impact 
base contracting costs with regards to reduced administrative time 
associated with contractor base access procedures and reduced loss of 
work from workers being delayed access to on base job sites. 
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